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TREATISE FIRST: 


OF THE BRAIN. 


CHAP. I. 


Of the Communication of the Ventricles of 
the Brain with each other, in Man and 


Quadrupeds. 


O far back as the year 1753, ſoon after I began the ſtu- 
dy of Anatomy, I diſcovered, that the Lateral Ventricles 
of the Human Brain communicated with each other, and, at 
the fame place, with the Middle or Third Ventricle of the 
Brain: And, as a paſſage from the Third Ventricle to the 
Fourth is univerſally known, it followed, that what are called 
the Four Ventricles of the Brain, are in reality different parts 
of one cavity. | 


B In 
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In confirmation of this, I afterwards obſerved, in the bodies 
of fifteen different perſons who had died of Internal Hydro- 
cephalus, that the water was lodged in all the Ventricles ; 
that by one puncture it was diſcharged from all of them; 
and that the paſſages by which I had found the Ventricles 
communicated, were dilated in the fame proportion as the 
other parts of the Ventricles. 


If, therefore, there has been no miſtake in the obſervations 
of thoſe who tell us, that in Hydrocephalus they have found 
the water . confined to One of the Lateral Ventricles, or diſ- 
charged by a puncture from One Ventricle, without emptying 
the others; there muſt have been, previous to the Dropſy, ſome 
degree of inflammation, or other diſeaſe, in that part of the 
brain, which had occaſioned an obliteration of their natural 


communications. 


I found likewife, that there is no paſſage, ſuch as Dr Har- 
LER, and other authors, ſuppoſed, (See HarLes, EL. Phyſ. L. x. 
S. 2. 5 6. p. 77. and S. 3. 97. P 87.) leading from the Ca- 
vity of the Fourth Ventricle into the Cavity, as it is called, 
of the Spinal Marrow, or, between the Dura and Pia Mater 
of the Spinal Marrow. | 
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In the year 1764, I read a paper on that ſubject to the Phi- 
loſophical Society of Edinburgh : And, in 1783, when I pu- 
bliſhed my book upon the Nervous Syſtem, I gave fuch a 
full deſcription of the Communications of the Ventricles of 
the Brain, illuſtrated by figures, that I did not ſuppoſe any 
perſon, who pretended to anatomical knowledge, could find 
difficulty in tracing by diſſection all I had deſcribed. 


To my very great ſurpriſe, however, I have been informed, 

that ſeveral Teachers of Anatomy in London have told their 
Pupils, that they had looked for fuch paſſages in vain; and 
therefore ventured to deny their exiſtence. 


But I cannot admit their inference : becauſe, in the firſt 
place, I have found, on repeating my diſſections in private, 
that the deſcriptions I publiſhed in 1783 are ſo correct, that 
I obſerve nothing material to add to, or to alter in them. 


In the next place, fince I heard of thoſe doubts as to the 
facts I had deſcribed, I have demonſtrated, annually, to all 
the Students of Anatomy who have done me the honour of 
attending my Lectures, every thing 1 had mentioned. Par- 
ticularly, laſt winter, after I had demonſtrated theſe parts in 
one ſubject, I diſſected another, of which my ailiftane Mr 

B 2 
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Fyrs made a very accurate drawing; which I ſhewed to all 
the Students, who compared it with the ſubject. 


But, that no doubt might remain with the moſt ſceptical 
perſon, I have, this ſummer, repeated the diſſection of a re- 
cent ſubject; of which, likewiſe, Mr Fyxrz made a very ac- 
curate drawing, that correſponds exactly with his former fi- 
gure. 


I then aſked the favour of all my Colleagues of the Me- 
dical Faculty, to wit, Dr Bzackx, Dr Hows, Dr Rurnza- 
rond, Dr GrxEcory, and Dr Duxcan, to compare the 
Drawings with the parts diſſected ; which they were fo ob- 
liging as to do: And I ſubjoin their Declaration. 


After they had finiſhed their compariſon of the Drawing 
marked Table Firſt, with the diſſected Brain; I held the 
end of a blow-pipe at the diſtance of half an inch from 
the hole by which the Lateral Ventricles communicate ; and, 
on my blowing moderately, I ſhewed them, that the air 
paſſed from the Kight into the Left Lateral Ventricle. 


I then opened the Left Lateral Ventricle, and pointed out 
to them the hole by which the air had paſſed. 
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I afterwards made a Caſt in Paris Plaſter of the Parts 
repreſented in the Firſt Figure: And this caſt, which I 
preſerve, correſponds exactly with the Drawing and Engra- 
ving. 


DECLARATION by the Paorzssonas of the Facur- 
TY of Paysic in the Univerfity of Edinburgh. 


„W whoſe names are ſubſcribed hereby declare, That on 
* the 23th day of June 1794, Dr Monro demonſtrated to 
us, in the Anatomical Theatre, the Human Brain cut per- 
«« pendicularly at the right fide of its Septum Lucidum ; and, 
* along with it, a Drawing of it, marked Table Firft, juſt 
* finiſhed by Mr Fvrs: That we examined and compared 
* theſe accurately together, and found them to correſpond 
in all reſpects; particularly, we faw diſtinctly a hole or 
« paſſage by which the Lateral Ventricles communicate with 
* cach other, and with the Third Ventricle. 


B 3 After. 
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« After this, Dr Monro placed the ſmall end of a com- 
© mon blow-pipe about half an inch from this hole or paſ- 
„ ſage ; and, on his blowing air gently, we faw it paſs 
* through the above-mentioned hole or paſſage into the Left 
Lateral Ventricle, 


« He afterwards ſhewed us the Left Lateral Ventricle 
* laid open, and a Drawing of its parts by Mr Frrs, 
% marked Table Second; and particularly, we faw the left 
« fide of the paſſage which makes the communication be- 
„ tween the Ventricles. 


«© He has, fince that time, ſhewed us a Caft in Paris 
« Plaſter of the Parts repreſented in Table Firſt, which we 
* find to correſpond exactly with the Drawing and Engra- 


' © vying. 


We therefore entertain no doubt of the exiſtence of the 
Communication of the Lateral Ventricles of the Brain 
„with each other, and with the Third Ventricle, deſcribed 
* by Dr Moxzo in the Work he publiſhed on the Nervous 
** Syſtem in 1783; and particularly, we atteft the accuracy 
* of the Figures and Deſcription of theſe Parts which he 

« ſhewed 
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© ſhewed us, and which he propoſes to preſent to the Royal 
Society of Edinburgh for publication. 


« Joszrn BLAck. 


«© Francis Howe. 
« Jants GREGORY. 
«© D. RuTamERFoRD. 


* AnDaEw DuNCan.”* 


My very ingenious and intelligent Colleague Dr RuTurr- 
FORD, Who, as one of the ordinary Phyficians of the Royal 
Infirmary, as well as one of the Clinical Lecturers there, 
has had frequent opportunity of examining this ſubject, has 
very obligingly favoured me with his farther atteſtation con- 
cerning it in the following Letter. 


* For 
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„For Dr Monro. 
« Dear Sir, 


« I am very much pleaſed with your Drawings and De- 
« ſcription of the Communication of the Lateral Ventricles 
« with each other, and with the other Ventricles of the 
% Brain. The Firſt Figure is particularly excellent; and 
* maſt certainly, I ſhould think, remove all doubts reſpecting 
the reality of theſe paſſages. It ſeems indeed very ſtrange, 
that fo many celebrated Anatomiſts ſhould have miſſed the 
«© Communication betwixt the Lateral Ventricles ; as it is fo 
« eaſily diſcovered, and as it is generally fo very conſpicuous 
«* when the Ventricles are diſtended by water preternaturally 
_ « accumulated in them. Frequently, when examining the 
« ftate of the Brain in perſons who had died in the Royal In- 
„ firmary, I have taken the opportunity of pointing out this 
Communication to the Young Gentlemen who were preſent 
© at the diſſection; and have ſatisfied fome, that it was al- 
« ways to be found, who had been taught that no ſuch Com- 
% munication exiſted. I particularly recollect one inſtance 
% of this. A very ingenious and well-informed American, 

Mx 


a 
' 


fr 
ty 


my 3 3 * | 
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% Mr Pmitie PaysIcx, who got his degree of M. D. at our 
« Univerſity two years ago, and who had previouſly ap- 
* plied cloſely to the ſtudy of Anatomy, and made great 
% proficiency in it, under ſome of the moſt eminent Teach- 
ers in London, requeſted me to ſhew him the Communica. 
tion betwixt the Lateral Ventricles, as he had never been 
able to perceive it. I did ſo; and he viewed it then, for 
the firſt time, with much ſurpriſe. It is not poſſible to miſ- 


* take it for an accidental laceration, the edge is fo ex- 


« tremely neat, ſmooth and regular. No doubt, it is more 
* diftint in ſome inftances than in others; and it may be, 
that, if the Ventricles were only juſt moiſt or without any 
« ſenſible quantity of liquid collected in them, the ſurfaces 
* conſequently quite contiguous to each other, it ſhould not 
de very apparent, and might therefore be overlooked by 
one prepoſſeſſed with the idea that no natural communica- 
tion did there exiſt. But I have never feen the Brain in 
« ſuch ſtate, but that it was very eaſy to perceive it. When 
vater is preternaturally collected in the Lateral Ventricles, 
« it is ſometimes obſerved to be contained in much greater 
quantity in one of them, than in the other; and I have 
« ſeen one of the Ventricles much enlarged and full of water, 
* while the other remained of its natural capacity and con- 
„ tained hardly any water. This appearance I ſhould, how- 


C « (ver. 
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< ever, impute, not to the obliteration or obſtruction of the 
4 communication betwixt them; but to one fide of the Brain 
having been more aſſected with diſeaſe, more flaccid and 
tender, than the other; in conſequence of which, a greater 
* exſudation had taken place from the veſſels of this part, 
4 and the fides of the Ventricle had yielded more readily to 
the preſſure of the water as it was eſſuſed. 


J remain, with much reſpect and eſteem, 
* Dear Sir, 


« Your moſt obedient humble ſervant, 
EnrinBurGH, | 


ä * D. Rurnzxron p.“ 


As the Human Anatomy is generally illuſtrated by a Com- 
pariſon with other Animals, I next diſſected the Brain of the 
Ox and of the Sheep, in the ſame manner; of which Mr 
Fre drew accurate Figures. Theſe were compared with the 
Diſſected Brains by three of my Colleagues, to wit, Dr Gax- 


GORY, 


THE VENTRICLES OF THE BRAIN. 19 


cory, Dr RuTaytrFoRD, and Dr Duxcan ; who allow me to 


add, that they were equally fatisfied with the Accuracy of 
theſe Figures. 


I found, that in theſe Animals, (and I have fince obſerved 
the ſame in the Horſe and in the Whale), the middle parts 
of the Thalami Nervorum Opticorum are incorporated inti- 
mately, and hence, from the Paſſage by which the Lateral 
Ventricles communicate with each other and with the Third 
Ventricle, there is a Paſſage above, as well as below, the 


As this joining, and all other circumſtances of the ſtruc- 
ture, are fo nearly the ſame in the Ox, the Horſe, and the 


Sheep, I think it ſufficient to publiſh the Figure taken from 
the Ox. 


C 2 EXPLA- 
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EXPLANATION 


OF THE 


T = SS BD ©W 


ID <D 


In the deſcription I am about to give of theſe Tables, 
I ſhall place the Letters to which I refer, on an Outline of 
the Tables. 


Explanation of Table Firſt. 


Tnrs Table repreſents the Human Cranium and Ence- 
phalon, cut perpendicularly at the right fide of the 


Falx and Septum Lucidum. 


A A Repreſents the Section of the Cranium. 


B A Section of the Right Frontal Sinus. 


— 


TAB. I. 


5 


. 


TAB. 


Ld 


* 
* 
| mm 
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The Forepart of the Falx, fixed to the Criſta 
Galli. 


The Backpart of the Falx, fixed to the Middle of the 
Tentorium, E. 


The Upper and Anterior Part of the Cerebellum. 


Part of the Inner- ſide of the Left Hemiſphere of the 
Brain, with Arteries upon its furface from the An- 
terior Branch of the Internal Carotid Artery. 

A Section of the Corpus Calloſum. 


The Septum Lucidum, between the Lateral Ventricles, 
in which there is no Hole. 


The Middle Part, or Body, of the Fornix. 


A Section of the Right Poſterior Crus of the For- 
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A Section of the Right Anterior Crus of the For- 


nix. 
The Left Anterior Crus of the Fornix. 
A Section of the Anterior Commiſſura Cerebri. 


The Inner- ſide of the Left Thalamus Nervi Optici, 
forming the Left Side of the Third Ventricle. 


A Vein running on the Right Side of the Forepart of 
the Septum Lucidum, and then acroſs the Forepart 
of the Body of the Fornix, to terminate in the Cho- 
roid Plexus, R, under the Body of the Fornix, to 
which the Choroid Plexuſes of the two Lateral Ven- 


tricles are united. 


An Oval Hole, fituated under the Anterior Part of 
the Body of the Fornix ; behind the Anterior Crura 
of the Fornix and Commiſſura Anterior Cerebri ; on 
the Forepart of the Joining of the Choroid Plexuſes 
of the two Lateral Ventricles of the Brain; and 
over the Forepart of the Third Ventricle. Hence, 


at 
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at this place, the Lateral Ventricles of the Brain 
communicate with each other and with the Third 
Ventricle. 


The Left Optic Nerve cut away from the Right at 


A Blind Sac in the Left Side of the Third Ventricle ; 
under the Commiſſura Anterior, and between the 
Continuation of the, Corpus Calloſum and the Join- 
ing of the Left Optic Nerve with its Thalamus. 


The Iter per Infundibulum ad Glandulam Pituitariam, 
between the Joining of the Optic Nerves with their 
Thalami and the Corpora Albicantia ; a Section of 
the Right one of which is repreſented at W. 


A Section of the Tuber Annulare. 


The Pineal Gland, fixed by a Peduncle on each ſide 
to the Thalami Nervorum Opticorum, and by a 


middle Peduncle to Z, the Commiſſura Cerebri 
Poſterior. 
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The Nates of the Right Side cut. 
The Teſtis of the Right Side cut. 
The Iter a Tertio ad Quartum Ventriculum. 


A Section of the Right Internal Carotid Artery. 


Explanation 


TAR 


_ x 


» 
4 


1 


1 
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Explanation of Table Second. 


Tuis Table repreſents the Cranium and the Left He- 
miſphere of the Brain of the fame fubjet; cut, 
firſt, perpendicularly, about the diſtance of a finger- 
breadth from the Falx, to ſuch a depth as to lay 
open the Left Lateral Ventricle ; and then cut, al- 
moſt horizontally, from the Septum Lucidum and 

Left Ventricle, to the Outer-fide of the Left Remi- 

ſphere of the Brain. 


A The Sagittal Suture of the Cranium. 
B B The Cut Edge of the Top of the Cranium. 
CC An Horizontal Section of the Cranium. 


D D D 


| 
| 
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D D The Left Side of the Falx. 


E E The Inner-part of the Left Hemiſphere, cut perpen- 


ec El 


FF A perpendicular Section of the Corpus Calloſum. 


G 


dicularly. 


The Outer-part of the Left Hemiſphere, cut almoſt 
horizontally. 


The Septum Lucidum. 


The Middle Part or Body of the Fornix. 


Part of the Anterior Cornu of the Lateral Ventri- 


cle. 


The Poſterior Cornu of the Lateral Ventricle. 


The Left Pes Hippocampi. 


A Section of the Left Corpus Striatum. 
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A Section of the Left Thalamus Nervi Optici. 
The Choroid Plexus of the Left Ventricle. 


Veins running on the Forepart of the Septum Luci- 
dum, which paſs over Q, the Left Anterior Crus 
of the Fornix, to terminate where the Choroid 

Plexuſes of the Two Ventricles are joined to the 

Choroid Plexus under the Body of the Fornix. 


The Left Side of the Oral Hole or Paſſage by which 
the Lateral Ventricles communicate with each other 
and with the Third Ventricle. ts 
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Explanation of Table Third. 


Tris Table repreſents the Cranium and the Ence- 


phalon of an Ox, cut perpendicularly on the Right 
Side of the Falx Cerebri. 


C The Inner-fide of the Left Hemiſphere of the 


Brain. 


DD A Section of the Corpus Calloſum. 


n 3 was tons >” SE 
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The Septum Lucidum. 
The Middle Part, or Body, of the Fornix. 


The place from which its Right Poſterior Crus was 
cut off. 


A Section of its Right Anterior Crus. 
A Section of the Anterior Commiſſura Cerebri. 


A longitudinal Section of the. Right Olfactory Nerve, 
from its Origin to the Ethmoid Bone. 


A Canal, or Tube, which begins in the Forepart of 
the Lateral Ventricle, and is continued obliquely 
downwards within the Optic Nerve, enlarging near 
to the End of the Nerve. The Inner-fides of it 
are medullary ; and the End of it, which is ſhut 
or blind, is covered with a cincritious Bulb, O; 
from which the Fibres of the Oltactory Nerve are 
derived. 


38 
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A thick Medullary Cord cut, by which the Thalami 
of the Optic Nerves are united. 


The Choroid Plexus under the Body of the For- 


NIX. 


An Oval Hole by which the Lateral Ventricles com- 
municate with each other and with the Third 
Ventricle. 


A Paſſige leading downwards, between the Anterior 
Commiſſara Cerebri, and the Joining or Commiſſura 
of the Thalami Nervorum Opticorum. 


A Section of the Right Optic Nerve where it is 
joined to its Fellow. 


A Section of the Right Corpus Albicans. 


The Infundibulum, between the Joining of the Optic 
Nerves and the Corpora Albicantia. 
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W A Section of the Tuber Annulare. 


The Pineal Gland. 


Y A Sedtion of the Right Nates. 


2 A Sedtion of the Right Teſtis. 


Nrn., , e.. * 


* A Section of the Cerebellum. 

a A Section of the Commiſſura Cerebri Poſterior. 

b A Paſſage, from the Hole by which the Lateral Ven- 
' tricles communicate with each other and with the 
q Third Ventricle, leading to c, or to the Iter ad 
| Quartum Ventriculum. 
| 2 The Cavity of the Fourth Ventricle. 
| - The Spinal Marrow, conſiſting of two principal 


| Cords. 


f 
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f The Bottom of the Fourth Ventricle, ſhut by its 
Choroid Plexus and Pia Mater; fo that there is 
no Communication between the Cavity of the 
Fourth Ventricle and the Cavity of the Spinal 

Marrow. 


CHAP. 


0a, 


TAB. IV. 


„ 5 . bod ; * 
2 7 . . ves 


Explanation of Table Fourth. 


Is this Table, the Septum Lucidum, and the Fornix, im- 
mediately behind its Anterior Crura, are cut acroſs, in order 
to ſhew, ſtill more fully, the Paſſage by which the Lateral 
Ventricles of the Brain communicate with each other and 
with the Third Ventricle. 


H H A Longitudinal Section of the Corpus Calloſum, on 
the Right Side of the Septum Lucidum. 


11 The Septum Lucidum. 


K A Section of the Septum Lucidum, and of tlie Body 


L The Right Anterior Crus of the Fornix. 


M The Joining of the Choroid Plezuſes of the Lateral 
Ventricles. 


D N A Far 
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A Part of the Left Tenia, or Left Centrum Semicir- 
culare Geminum. 


The Section of the Commiſſura Cerebri Anterior. 


Part of the Cavity of the Left Lateral Ventricle. 


The Bottom of the Paſſage by which the Lateral 


Ventricles communicate with each other and with 
the Third Ventricle. 


The Joining of the Thalami Nervorum Opticorum, cut. 
The Left Side of the Third Ventricle. 
The Paſſage downwards to the Infundibulum. 


The Outline of the Pineal Gland. 


The Outline of the Right Natis and Teſtis, cut. 


The Section of the Commiſſura Cerebri Poſterior. 


The Iter ad Quartum Ventriculum. 
' CHAP. 


[ 
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CHAP. II. 


Of the Situation of the Water in the 
Internal Hydrocephalus. 


N Anatomiſft, reaſoning 4 priore, would be apt to ſup- 
poſe, that the Water, in the Hydrocephalus Internus, 
ſhould be as often found immediately within the Dura Ma- 
ter, between it and the Outer-fide of the Brain, Cerebellum, 
and Spinal Marrow, as within the Ventricles of the Brain. 
Experience, however, proves that it is generally collected 
within the Ventricles ; and, as I have not met with a ſingle 
inſtance in which the Water was entirely on the Outer-fide 
of the Brain, (although I am far from doubting of the poſ- 
fibility of the fact), I cannot help ſuſpecting that this hap- 
pens much more rarely than is ſuppoſed by Authors; and 
that in many caſes, ſuppoſed to have been of this kind, the 
E Brain 
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Brain had been lacerated in opening the Cranium, and the 
Water by that means eſſuſed on the Surface of the 


Brain. 


In many other cafes, where a great quantity of it was 
colleted within the Head, although part of it was, during 
life, fituated on the Outer-fide of the Brain, and run out 
as ſoon as the Dura Mater was cut; it is certain that the 
Water had begun to collect within the Ventricles of the 
Brain, and had eſcaped from them afterwards in conſequence 
of Changes in the Solid Texture of the Brain, which I ſhall 
endeavour to prove, in the next Chapter, frequently take 
place. 


CHAP. 


CHAP. III. 


Of Changes produced in the Texture of 
the Brain and Cerebellum, in conſequence 
of Hydrocephalus Internus. 


HE diſeaſe named Internal Hydrocephalus, in which 

the Water is at firſt contained within the Ventricles 
of the Brain, has been divided by ſome Authors, not impro- 
., perly, into two ſpecies ; the Acute, and the Chroxic. 


In the Acute, the diſeaſe generally proves fatal in lefs 
than the ſpace of a month; and it is ſeldom that more than 
two or three ounces of Water are found within the Ventri- 
cles. From the ſmallneſs of the quantity, no uncommon ſe- 
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paration of the bones from each other, or opening of the 
ſutures, is diſtinguiſhable. 


In the Chronic ſpecies of the diſeaſe, the patient furvives 
for many months, ſometimes for a year or two. The bones 
of the Cranium are ſeparated from each ; in ſome 
caſes to a great diftance. In the ſoft ſpaces between them, 
the undulation of a fluid is more or leſs diſtinguiſhable, ac- 
cording to the age of the patient and progreſs of the dif 
eaſe. In a few caſes, I have ſeen the bones ſeparated to a 
conſiderable diſtance from each other, although the diſcaſe 
did not begin till the child was upwards of two years of 
age. 


In this ſpecies, from two to five pounds of Water have 
often been found within the Cranium ; and ſometimes a 
much greater quantity *, | 


„ See Boxzt. Sepulchr. L. I. S. 16. Moncacht, Ep. xii. Lizutaup, L. 3. 8. 5. 
and others. 
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When one, two, or three pounds only of Water were col. 
lected, it has been generally confined within the Ventricles 
of the Brain; the fides of which, or ſubſtance of the Brain 
bounding the Ventricles, were obſerved to be much thinner* 
than they are in health: And as the Bones at the top of 
the Cranium are more loofely connected than thoſe at its 
baſe, the Subſtance of the Brain which covers the Ventri- 
cles, or the upper part of its hemiſpheres, is in proportion 
more dilated than the under part of the Brain, In ſome 
inſtances, the Subſtance of the Brain appeared to be ſome- 
what indurated ; in others, it ſeemed to be ſoftened. 


Where the quantity of Water amounted to five, fix, or 


more pounds, partial Adheſions of the Surface of the Brain 
to the Dura Mater were obſerved; at the fame time, a 
quantity run out on opening the Cranium and Dura Mater +. 

On 


®* MonrGacvyt, Ep. xii. 3. Cerebrum Hydrocephalo attenuatum.” 8. Parietum 
* La.eralium Ventriculorum craſſitudo vi aquz extenuata.” Lizuravn, L. 2, 
Obf. 322. © A mole aqua, Cerebrum in ambitu ſemipollicis craflitiem vis ſuper- 
* abat.” 


+ Meant, Ep. xii. 6. Aqua ad primam cultri impreſſiunem, cum impete 
* prorumpens.” | 
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On examining farther, the Cortical and Medullary Subſtan- 
ces were found to be greatly diminiſhed in their bulk and 
weight. In ſome caſes, after an enormous Diſtenſion of the 
Ventricles of the Brain, large portions of the folid Subſtance 
of the Brain ſeemed to have been deftroyed ; and hence, 
the Water was partly lodged within the Ventricles, and 
partly between the Surface of the Brain and the Dura 
Mater *. 


In other caſes, little remained of the Brain, except its 
inveſting membranes, with ſome of the ſuperficial matter ad- 
hering to them; and the oſſeous matter of ſome of the 
bones of the Cranium, was found to be likewiſe waſted f. 


In 


In a caſe of a Child (C. Grzzes, 18 months old,) which occurred in our In- 
firmary in 1778, five pounds of Water were found, partly within the Veutricles, 
and partly between the Dura Mater and Brain. The Subſtance of the Brain ap- 
peared ſoſt and ſlabby ; and its texture, in many parts, was much deſtroyed. 


+ LiruTavy, L. 3. Obſ. 326. Miſcel. Cur. Tredecem Aqua libra intra Ven- 
triculos et totum Cerebrum nonniſi ſaccum referebat —327. Ex HAG Aque 


librz 
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In a foetus Calf, within a few days of the common time 
of parturition, I found the Cranium enormouſly dilated, and 
nearly of a ſpherical figure. On opening the Cranium and 
Dura Mater with great care, I found the Arachnoid Coat 
with the Pia Mater, both of the Brain and Cerebellum, in 
contact with the Dura Mater, and in ſome places adhering 
to it. On cutting theſe, I found thin and broken-like por- 
tions of cineritious-looking ſubſtance adhering to them; and, 
within' this, upwards of fifteen pounds of a tranſparent wa- 
tery liquor, a ſmall proportion only of which coagulated on 
boiling it. I afterwards cut out all the membranes of the 
Brain and Cerebellum, with the cineritious-looking matter 
adhering to them, and found that the whole weighed only 
one ounce and a half. 


librz octo: ipſummet Cerebrum in facculum extend-batur, Crani um paſſim mem- 
branoſum, potius quam offeum, videbatur —323. Cerebrum in ſaccum extenſum.— 
Agua. 


MorxGacyr, Ep. xii. 5 Cerebrum Hydrocephalo attenuatum. — 8. Cerebrurm 
prima inipectum e hu lum if videbatur, cum, init.r craffioris me ubranez, aiberch 
ceret undique ac ui diſſuluturum odium circumferen- . — 8. Kaddem Cerebri 
in fioras Gviltuxiile, 
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In Sheep labouring under the diſeaſe commonly called the 
Staggers, I have found a Bag, containing a watery fluid, and 
bodies which have been ſuppoſed to be animated, (and which 
I have no doubt are fo), in one of the hemiſpheres of the 
Brain. Over the Bag, the bottom of which was connected 
to the bottom of one of the Lateral Ventricles, I found the 
Medullary and Cineritious Subſtances of the Brain conſumed, 
and the Bag adhering to the Pia Mater, and the Pia Mater 
with the Arachnoid Coat adhering to the Dura Mater; and 
over that part of the Dura Mater, the oſſeous ſubſtance of 
the Cranium was wanting, and a membrane ſeemed to ſupply 
its place. On inquiry, I find, that Sheep-graziers diſtinguiſh 
with certainty the fituation of this diſeaſe, by feeling a ſoft 
place in the Cranium, at which they make a perforation, and 
endeavour to extract the Sac or Bag; but, as the ſubſtance 
of the Brain is deeply affected by the diſeaſe, few are ſaved 
by the operation. 


CHAP. 


CHAP. IV. 


An Attempt to prove, that the Changes 

in the Texture of the Brain and Cere- 
bellum, in conſequence of Internal Hy- 
drocephalus, are produced by the Ab- 
ſorbent Veſſels. 


T has been, fo far as I know, the univerſal opinion 

of Anatomiſts and Phyficians, that, in the Hydro- 
cephalus Internus, the Subſtance of the Brain is melted 
down by the Watery Liquor which is eſſuſed from the 
Arteries. 
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the page, ſubjoin a few quotations from ſome 
eminent Authors *. 


| i r redundans 
*® BoxgT!, Sep. L. i. S. 16. Obſ. 1. PIN 
ſerum fuiſſe emollitum ut mucus eſſe viſum fuerit. | 
a ee 
* Radix C 
* butur.” 


ORGAGNT, 1 in Hydrocephalo at- 
| . Morb. Ep. zii. 5. © Cerebrum in 

4 . 
ä * —.. os it Co 
1 pans am — fo. go, 5 aan _ 
= „ 
1 e e eee eee, ee ee -& 
T1 lags ao, 
— 2 — diſtiacti in diuluente 

« videre licuic.” 


2 - 
Hr rx, in Elem. Phyf. L. x. ix. Quod autem, diſſoluto in aquam Cere- 
* bro et demum ami vivatur,” KG. 


RY 6 
Eo modo credibile eſt, ſenſim quidem Cerebrum contabuiſſe in aquam. 
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As a conſequence of ſuch an opinion, it ſhould follow, 
that the Watery Liquor poſſeſſed the farther quality of ren- 
dering the white and opaque Medullary Subſtance of the 
Brain tranſparent ; and, on evaporating the water, the Me- 
dullary Subſtance ſhould remain in the form of an extract. 


But, inftead of that, we do not perceive how the water 
effuſed into the Ventricles is brought in contact with the 
medullary or other ſubſtance of the Brain, as the Ventricles 
are lined with thin but denſe membrane.—We do not find 
that we can diſſolve the Medullary Subſtance of the Brain in 
the Watery Liquor we extract from the Ventricles of the 
Brain of a perfon labouring under Hydrocephalus. 


When we heat and evaporate the Watery Liquor collected 
in Hydrocephalus, we are fo far from recovering the medul- 
lary fubſtance of the Brain, that very little coagulable or 
folid matter is found in the refiduum ; for the quantity even 
of the coagulable lymph is leſs in this than in moſt other 
ſpecies of Droply - 


F 2 Similar 
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„ Burri, Sep. L. i. S. 16. Ad. Obſ. 12. De Hydrocephalo. Aque. in 
* cochle.r1 ferreo, nonnihil p-w:is impoſuimus. Non in gelatinam concrevit, uti 
 * aque w vente Hy dropicuruus fulet, fed, polt evapeorationem, ſal acre reliquit.” 
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Similar Watery Liquor, eſſuſed in the other ſpecies of Drop- 
ſy, is not found, nor ſuppoſed, to poſſeſs any ſuch folvent 
power. 


I apprehend, therefore, that this hypotheſis is to be en- 
tirely rejected; and, that inſtead of ſuppoſing that the parts 
of the Brain diſappear becauſe they are melted down by the 
Water, and rendered pellucid, we are to imagine, that the 
parts of the Brain are carried off by the Abſorbent Veſſels ; 
which are excited to unuſual action, by the tenſion and irri- 
tation which the Water occaſions. 


In a caſe, very different from Dropſy, to which I was 
called, in 1784, along with Dr CrarLtEes WEBSTER, I have 
likewiſe ſeen undoubted proof, that a great part of the ſolid 
fubſtance of the Brain muſt have been carried away by the 
Abſorbent Veſſels. The Patient, a ſtout man, about thirty 
years of age, had, for ten months, complained of the moſt 
excruciating pain in the right fide of his Forchead. At 
laſt he was ſeized with delirium, which terminated in ſtupor 
and apoplexy ; and in this ſtate I found him. He died 
next day. On opening his Head, the Left Hemiſphere of 
the Brain was found to have its uſual appearance ; 'but the 


Anterior 
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Anterior Lobe of the Right Hemiſphere was of a deep pur- 
ple colour, very conſiderably indurated, and adhered firmly 
to the Supra Orbitar Plate. On cutting it perpendicularly 
into two parts, which I preſerve, the diſtinction of Cineri- 
tious and Medullary Matter was fcarcely obſervable ; for 
the whole of it was of a dark purple colour, nearly uniform 
in texture, and had large and numerous veſſels, filled with 
red blood, in its compoſition reſembling the Lungs in an in- 
flamed ſtate more than the Brain. 


There was no effuſion of water or of blood, nor collection 
of purulent matter. 
portion to the enlargement of the Blood -veſſels, and perhaps 
increaſe of their number, there muſt have been an Abſtrac- 
tion of the Cineritious and Medullary Matter made by the 
Abſorbent Veſſels. 


It was therefore evident, that, in pro- 


As the Cortical and Medullary Subſtances of the Brain 
are not evidently compreſſible, it follows, that in the cafes 
of Sudden Apoplexy, Epilepſy, Suffocation from Noxious Va- 
pours, Drowning, Hanging, there can be no ſuch ſenſible 
general Enlargement of the Blood-veſſels as has been ſuppo- 
ted and deſcribed by Authors. But if, by long-continued 


intemperance, 
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intemperance, or other cauſes, the Blood has been circulated 
within the Head with more than ufual violence, there may 
have been an increaſed Abſorption or Waſting of the folid 
Subſtance of the Encephalon ; and, in proportion to that, 
an Enlargement of the Blood-veſſels, and evident Increaſe of 
the Quantity of Blood within the Head. 


CHAP. 


V. 


Circumſtances enumerated, which prove, 


That the Solid Parts compoſing the 
other Organs of our Body are Ab- 
ſorbed. 


T the Solid Matter of the Brain can be carried off 

by the Abſorbent Veſſels, appears, at firſt fight, an opi- 

nion ſo incredible, that I ſhall endeavour to fupport it by 

the following Obſervations, — which, I apprehend, prove be- 

yond a doubt, that the Solid as well as the Fluid Parts of 
Animals are under a conſtant ftate of Change. 


a. The 
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a. The Several Glands and Glandular Viſcera are often 
enlarged and indurated, remain in that ſtate for a conſider- 
able time, and ſometimes return to their natural fize and re- 


cover their ſound ftructure. 


b. Hemorrhoidal Tumours, which I have found to con- 
tain a great deal of folid matter, inſtead of being entirely 
produced, as Muxcacnt and Harter have affirmed *, by a 
varicous ſtate of the Veins, after increaſing to confiderable 
bulk, difappear almoſt entirely, leaving nothing but the ſkin 
which covered them. | 


c. Venereal Excreſcences, called Fici, Mori, &c. are often 
removed by the internal uſe of Mercury. 


d. The glandular body called Thymus, generally diſap- 
pears, or is abſorbed, before the ſixteenth year of life. 


e. Where 


* Moncaent, Ep. ii. 10, 11. 
. EL Phyf. T. vii. Kxiv. 8. iv. { xii. p- 193. 
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ce. Where the Skin is extended, and at the fame time ir- 
ritated, by an abſceſs forming under it in the condenſed 
cellular ſubſtance, it is waſted, and ſometimes breaks into 
holes, ſeveral days before the purulent matter contained in 
the abſceſs is diſcharged, that is, before the matter is in 
contact with the ſkin. 


J. In like manner, the Fleſhy Parts of the Muſcles ſome- 
times ſhrink greatly, loſe their red colour and fibrous ap- 
pearance, and feem to be converted into white-coloured 
tough membranes. I have long had in my poſſeſſion a pre- 
paration, in which a large portion of the Apex of the Left 
Ventricle of the Heart of a Man has entirely loſt its Fleſhy 
Structure, and has the appearance of a white, tough, thin 
membrane. Within this part is contained a whitiſh firm 
Grume formed by the blood, ſuch as is found in Ancuriſinal 
Sacs. —— In other inftances, the whole Fleſby Part of a 
Muſcle is removed, without the application to it of fluid or 
acrid matter, which could be fuppoſed to have corroded or 
melted it down into a liquid ſtate. A remarkable example 
of this kind occurred about twenty years ago, in the cafe 
of an eminent Phyſician, Dr Av x, whom I attended 
along with Dr Hay and the late Dr Horz, and who, for 
upwards of a year before his death, had been diſtreſſed with 


G vain- 
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pains in the inteſtines. On opening his body, we found, 
to our ſurpriſe, that the diſtended Sigmoid Flexure of the 
Colon was firmly united with the Skin, and that the Abdo- 
minal Muſcles were entirely removed from a ſpace larger 
than the whole hand could cover. 


In Old Perſons, I have repeatedly found, that the Cavities 
of ſome of the Burſe Mucoſze which are contiguous to Liga- 
ments, communicated with the Cavities of the Joints, in con- 
ſequence of a Waſting of the Membranes of the Burſz and 
Ligaments. Theſe Perſons had not, in life, complained of 
pain; no acrid, purulent, or other liquor, was collected; 
the fides of the holes by which the communications were 
made, were not ragged, but ſmooth ; no lacerated membranes 
were found floating in the Buriz or in the Joints: The 
Waſte, therefore, could only have been produced by the gra- 
dual Abſorption of the Particles which had compoſed the 
Membranes. 


g. But the moſt ftriking proofs that the Solids may be Ab- 
forbed, are to be drawn from attention to the Structure and 
Growth of the Bones, and to their Waſte by age and diſeaſe. 


b. When Powder of Madder is mixed with the ordinary 
food of an Animal, it communicates its colour to the clear 
part 
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part of the Blood, and foon thereafter the Bones are tinged. 
The Red Colour of the Bone, in ſome degree, depends on 
the Particles of the Madder mixed with the Blood in the 
Veſſels of the Bone; but as I have found, that the Colour 
is little, indeed not ſenfibly, changed by injecting pure wa- 
ter into the Veſſels, and waſhing the Blood out of them, it 
is certain, that the Colour is chiefly owing to a Red Earthy 
Matter which has been added to the Bones whilſt the Ani- 
mal was fed with the mixture of Madder. If the Madder 
be withdrawn from the food of the Animal, the Red Colour 


diſappears, which can only be by its Abſorption. 


i. The Skeleton of a very Old Perſon is fo much Lighter 
than that of a middle-aged perſon of the ſame ſtature, that 
the difference cannot be accounted for on the common ſup- 
poſition that the Solids are compacted, and the Fluids alone 
abſorbed. 


b. On comparing a conſiderable number of Sculls of very 
Old Perſons, with an equal number of thoſe of Middle Age, 
I have found, that they had loſt about Two Parts of Five 
of their Weight. 


G 2 J. In 
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J. In the Jaw-bones of Old Perſons, beſides their general 
loſs of weight in common with the other bones, the Sockets 
of the Teeth, after theſe drop out, are removed entirely ; fo 
that the Lower Jaw-bone loſes nearly one half of its depth, 
and, upon the whole, more than one half of its weight. 


1. In the Aneuriſm of the Arch of the Aorta, of which 
many caſes are in my paſſeſſion, the Sternum, the Ribs, their 
Cartilages, the Cartilages of the Trachea' are altered in their 
ſhape, and waſted in their ſubſtance, long before the Blood 
gets into contact with them; which muſt be owing to an 
increaſed Abſorption. 


n. In Venereal Cafes, the Bones ſometimes fwell confi- 
derably, or Nodes form upon them, both of which effects 


are often diſperſed by Mercury. 


0. In a very large collection of Morbid Bones in my poſ- 
ſeſſion, whilſt, in many inſtances, their thickneſs and weight 
are much greater than in found bones, in others, their 
weight is greatly diminiſhed. 


b. In ſome caſes of Ulcerous Caries affecting the lower 
end of the Tibia and Joint of the Ankle, I have found, af- 
ter 


. 
; 
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ter amputation was performed, that the Bones of the Tarſus 
and Metatarſus, at a diftance from the ulcer, were much 
Softer and Lighter than in a found perfon of the fame 


age. 


9. In Rickets, although the Bones, and particularly their 
Extremities, are enlarged, yet the Skeleton of a Rickety 


Child is commonly Lighter than that of Children of the 


fame age who are killed by other diſeaſes. In fome caſes 
of Rickets, the Bones become not only thicker but heavier 
than in the found ſtate: In proof of which, I have in my 
poſſeſſion the Parietal Bones of a Rickety Perſon which are 
upwards of an inch in thickneſs. 


1. In the difeaſe called Incarnation of Bones, becauſe 
they are foft and may be cut like fleſa, the Bones become 
ſemitranſparent, and extremely light; and, in fome caſes, 
whilſt theſe changes were going on in them, it was obſerved 
that the Urine depoſited a large quantity of a White 


; Plaſtery-looking Sediment; to which is added, in one caſe | 


of a Woman, of the name Suk, that before the diſcaſe be- 
gan, ſhe had been in the habit of devouring daily a great 
quantity of Sea-falt. There can be no doubt, therefore, 
that, in this diſeaſe, the Earthy Matter of the Bones is car- 
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ried off by the Abſorbing Veſſels: In conſequence of which, 
thoſe Bones, or Parts of Bones, which naturally are the 
hardeft, or have the greateſt quantity of Earth in their 


/- From the whole, it appears, not only, that the Solid 
Parts of the Body may be Abſorbed in conſequence of Dif- 
eaſe ; but, that in Health, and during the whole Courſe of 
Life, there is ſuch a conſtant Interchange of the Particles 
which compoſe the Solids, by means of the Veſſels which 
Secrete and Abſorb, as to render it doubtful whether a fin- 
gle Atom remains in our Bodies which formed a part of 
them ſome years ago. 


CHAP. 


C HAP. VI. 


At what Time the Circumſtances enu- 
merated in the laſt Chapter were firſt 
taught by the Author. 


F late years, the Abſorption of the Solid Parts of Ani- 
mals has been mentioned by a few Writers who have 
publiſhed in London: And as Mr Joux HuxTEex has been 
quoted by fome of them, as the Author of this Doctrine, I 
muſt here obſerve, that fo far back as the year 1759, and 
ever fince that time, I have mentioned, in different parts of 
my annual Courſe of Lectures in this Univerſity, all the Cir- 
cumſtances above mentioned which relate to the Bones, and 
likewiſe 
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likewiſe ſeveral of the Circumſtances which appeared to 
prove an Abſorption of the other Solid Parts; and, . parti- 
cularly, I endeavoured to explain, on this principle, the 
Changes which are produced on the Sternum and Ribs by 
Aneuriſm, which Dr WILIA HuNTEs, at that time, ac- 
counted for, on the erroneous ſuppoſition, that theſe Bones 
were melted down by the current and folvent power of the 
Blood. See Med. Obſ. and Inq. vol. i. 1757, p. 344 © But 
*in this caſe,” ſays he, the appearance was rather as if 
the Blood had inſenſibly diſſolved and waſhed away the 
« Subſtance of the Bone, making greateſt havock in the 
« ſofteſt part of the Bone, as we fee in ftones of unequal 
« texture that have been long waſhed by a dropping, or a 
* ftream of water. Has the Bone that property which ſome 
have aſcribed to it, of diſſolving Bony Matter?“ &c. 


It is plain, then, either, that Mr Jonx HuxTer had nor, 
at that time, propoſed the Doctrine of the Abſorption of 
Oſſeous Matter; or, if he did fo, that his Brother was ig- 
norant of it, or paid no regard to it. 


When, near twenty years thereafter, Mr Joun HunTtr 
mentioned ſuch an opinion in his Lectures, it appears, from 
the teſtimony of a very ſenſible and ingenious gentleman, 
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(Dr WixTERBOTTOM), who attended him then, and who, in 
his Theſis, has ſhewn his diſpoſition to do him juſtice, that 
he reſted his opinion chiefly, if not folely, on the circum- 
ſtance, that in Growing Animals the Medullary Canal is en- 
larged in its diameter; which he took for granted mutt be 
owing to an Abſorption of the Internal Layers of the Bone, 
whilſt new Layers were adding to its external part; not 
knowing that the celebrated Du Hamer has, upwards of 
half a century ago, proved by the following ſimple and de- 
cifive experiment, That the Diameter of a Bone, as well as 
that of its Medullary Canal, is increafing in Growing Ani- 
mals, by an Extenſion of the ſeveral Layers which compoſe 
it. See Mem. de Acad. des Sc. 1743, p. 102. © jen- 
* tourat l' Os d' un Pigeonneau Vivant avec un Anneau de 
« fil Cargent, qui <toit place fous les Tendons et ſur le Pe- 
rioſte. Je laiſſai Ia cet Anneau, pour reconnoitre ce qui 
. © arriveroit aux couches Oſſeuſcs deja formees, ſuppoſe 
qu'elles vinſſent a s etendre; car je penfois que mon An- 
* neau Etoit plus fort qu'il ne falloit pour reſiſter à P effort 
« que ces lames Oſſeuſes feroient pour s etendre. Il reſiftoit 
den eſſet; et les couches Oſſeuſes, qui n'«toient pas encore 
fort dures, ne pouvant s'etendre vis-a-vis FAnnean, fe cou- 
« perent. Ce qui prouve bien FExtenfion des Couches OC 
* ſeuſes, c'eſt qu” ayant difſeque la partie, je trouvai, que le 
| H 2 Dj 
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« Diametre de l' Anncau n'etoit pas plus grand que celui du 
Canal Medullaire.“ To ſhew ftill more clearly, that 
Mr Jonx Huxrza had built his opinion on an erroneous 
foundation, I have remarked, in many Diſeaſed Bones in 
my poſſeſſion, in which the Thickneſs of the Bones is great- 
ly increaſed, that the Medullary Canal is much diminiſhed. 
From this, and from Du Haurz's experiment, then, we 
may obſerve, that the Plates of the Bones may be extended 
in all directions, or, that they grow in length, breadth, and 
thickneſs. 


Dr Wix TEA BOTTOM, after attending Mr Jonn HuwTER's 
Lectures, ſtudied the uſual number of years in this Univer- 
fity, and received the Degree of Doctor of Medicine, in 
1781, after publiſhing an excellent Diſſertation, De Vaſis 
Abforbentibus. 


In this, p. 27. he writes as follows : 


* {\ 34- Abſorbentia, Fluida forbere, jamdiu notum; glo- 
+ ria autem monſtrandi ea Solida quoque haurire, penes 


Mono Anatomicum peritiſſimum eft. In hanc ſenten- 
* tiam, uti jamdudum in Prælectionibus predicavit, multis 


argumentis adductus ibat : Sed preſertim, quia Thymum 
« glandulam 
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* glandulam evaneſcere ; Offa Senis multo leviora quam Ju- 
* yenis efſe; Terram Rubram, quam Rubia Tinctorum in 
_ « Offi infert, poſt aliquod tempus auferri ; etiamque varus 
4 in morbis Offa mollia, diſtorta, fere pellucida, et levia, de- 
venire; imo, aliquot in exemplis, inſolitam quantitatem 
« Sedimenti Albidi, Terrz Oſſium fimillime, in Urina fuiſſe 
« jinventam, — animadvertit. 


In Prælectionibus, de eadem re, obſervavit cl. Joaxxes 
„ HunTEr, © Quamvis difficile comprehenſu fit quomodo 
* Vaſa poſſint Solida amovere, æque tamen difficile compre- 
4 henſu quomodo ea formare poſſint, quod nihilo ſeciùs fere 
omnes credunt.”” 


35. Solida non minus quam Fluida abſorberi, pro 
« certo affirmare haud cunctor; namque Offa Hominis, me- 
* dia ztate, plus Ponderis quam Senilia, æque ampla ha- 
* bent. Quibuſdam in exemplis quoque Atrophiæ et Tabis, 
* partem offium eſſe abſorptam, inter Auctores omnes con- 
venit. 


* F 36. Hanc rem Joanxnes Hunter quam pulcherrime 
* fic illuſtrat, ( in Prælectionibus]: © In Oſſe Femoris In- 
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6 WHEN THE AUTHOR FIRST TAUGHT, &c. 


« fantis, Cavitas initio perexigua eſt; corpore autem cref- 
© cente, amplior evadit : Ita, dum Arteriz Terram Offis 
« extern® parti adjiciunt, Abſorbentia eam interns ad- 
« munt.” 


Dr WixTEzBoTTOM adds, in a Note f, © Hoc aliter ex- 
4 plicari poſſe equidem non nego ; fed opinio modò poſi- 
© tur.“ | 


CHAP. 


C HAP. VII. 


Of the Cure of Internal Hydrocephalus 
by Medicines. 


S, probably, the Particles compoſing the Solids of our 
Body are diſſolved by Secreted Fluids, or reduced to a 
Fluid State before they be fit for being abſorbed ; and as, 
therefore, the Waſte of the Solids, by the Abſorption of 
them, muſt be performed by a much more complex proceſs 
than that of Fluids ; we ſhould, after finding proof that the 
Cineritious and Medullary Matter of the Brain can be remo- 
ved by it, be apt, at firſt ſight, to ſuppoſe, that the Internal 
Hydrocephalus could be eafily cured by Medicine. But, 
when 
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when we reflect, that the Diſtenſion and Irritation, which 
create the unuſual exertion of the Abſorbent Syſtem, ſeem to 
operate ſtill more powerfully on the Secerning Veſſels, and 
that whilſt the Abſorbents are preying on the Solid Matter 
of the Brain, the Effufion of the Watery Liquor is increa- 
fing rapidly, we begin to perceive, that the Cure muſt be 
much more difficult than we had ſuppoſed it to be: And, 
as we find, by experience, that Irritation greatly increaſes 
the diſcharge from exhaling veſſels, I have often thought, 
that the fingular Senfibility of the Parts of the Brain, high- 
ly excited by the Diſtenſion of its Ventricles in Hydroce- 
phalus, muſt, in it, render the chance of Cure far leſs than 
it is in other ſpecies of Encyſted Dropſy. 


Of late years, Mercury has been much extolled for the 
cure of Hydrocephalus Internus ; and various cafes of ſuc- 
ceſs with it, even after the diſeaſe had made conſiderable 


progreſs, have been publiſhed. 


I mall ſubjoin a Summary Account of the Caſes in which 
I have made trial of it. 


Since the month of Auguſt 1779, I have attended Twenty- 
two Patients, labouring under Internal Hydrocephalus, to whom 
1 
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I have given Mercury. -— Of theſe, Fifteen were Mates, 
and Seven Females. —— Twelve of them were under Seven 
years of age: Nine of them were from Eight to Fourteen 
years of age: One was Twenty-three years old. Four 
of them lived Five Days only after I was called: Nine of 
them ſurvived Seven or Eight Days: Three of them fur- 
vived Ten Days: Five of them ſurvived Thirteen or Four- 
One, Six years of age, furvived Four Months, 
without any ſenſible Enlargement of his Head. 


teen Days : 


In treating theſe cafes, I generally began with the appli- 
cation of Leeches to the Temples. I then gave Calomel, in 
ſuch quantity as to act as a briſk purgative. I applied a 
large Bliſter to the Top of the Head. In fome cafes, I 
kept a portion of the bliftered part open as an Iſſue. In 
others, I applied Bliſters in ſucceſſion to different parts of 
the Head. In all of them, I directed, that ſtrong Mercurial 
Ointment ſhould be carefully rubbed upon the Skin of the 
Legs or Arms, morning and evening: And, in feverals, I 
added Doſes of Calomel by the Mouth; taking care not to 
give ſo much of it as to occaſion purging. In ſome caſes, 
I combined the Powder of Squills with the Calomel ; and in 
a few, the Powder of the Digitalis Purpurca. 
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In Four of theſe caſes, the Gums became Red, but with 
little ſwelling: In Four others, the Gums were not only 
Red, but confiderably fwelled. In Two cafes, there was a 
free Salivation. In the Boy, fix years old, who ſurvived 
four months, a profuſe Salivation was kept up for ſeven 
weeks; yet, after his death, Eight Ounces of Water were 
found in the Ventricles of the Brain, by Mr GuLLon, Sur- 
geon in Dunfermline, under whoſe care he was after the 
Salivation. — In none of the other caſes, were the effects 
of the Mercury diſtinguiſhable. 


As, in the greater number of the above caſes, the diſeaſe 
had made conſiderable progreſs before I was called; and 
as moſt of the Patients furvived but for a ſhort time there- 
after; the Eſſects which the Mercury may have, if given 
on the firſt appearance of the ſymptoms, are by no means 
fully determined. And, as I have repeatedly found, in 
other dangerous ſpecies of the Natural Encyſted Dropſy, 
particularly in Hydrothorax and Aſcites, that Mercury, com- 
bined with Squills or other diuretic medicines, in ſuch quan- 
tity as to falivate in a flight degree, contributed much to 
the relief or cure of the Patient; I would recommend the 
farther trial of it in Hydrocephalus. At the fame time, 
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conſidering the importance, ſenſibility, and delicate tex- 
ture, of the parts which are aſſected, and total failure 
in the caſes I have deſcribed; I cannot help ſuſpecting, 
that ſeveral late Writers are much too fanguine in their 
expectation of removing Hydrocephalus by the uſe of Mer- 
cury. 


C HAP. VIII. 


Of the Cure of Hydrocephalus Internus 
by Chirurgical Operation. 


_ —_— States of the Diſeaſe may occur, which. 
we ſhall conſider feparately. 


1. Ir, when the diſeaſe began, it was not attended with 
acute pain, and the other common ſymptoms ; for I think there 
can be no doubt that the Patient muſt ſuffer much more diſtreſs 
when the Water is collected within and diſtends the Ven- 


I 2 tricles,, 
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tricles, than where it is eſſuſed on the External Surface of 
the Brain : and if, from a very evident fluctuation of the 
Water, chiefly at the Bregma, it is ſuppoſed, that the Water 
is fituated immediately within the Dura Mater, between it 
and the Surfaces of the Brain, Cerebellum and Spinal Mar- 
row : we ought to puncture the Dura Mater ; as this can 
be done without danger, may give immediate relief, and may 
have ſome chance of producing a cure. The Dura Mater 
ought to be punctured cautiouſly with a Lancet, at the fide 
of the Bregma, or as far as poſlible from the Superior Lon- 


In my Book on the Nervous Syſtem, Chap. iv. Sec. 3. 
I have given the hiſtory of one attempt of this kind, which 
I directed ; and ſhall here refer the Reader to it. 


2. Ir the Water be collected, in ſmall quantity, within 
the Ventricles, which is almoſt always the caſe in the 
Acute Hydrocephalus, the deep Wound of the Subſtance 
of the Brain, which muſt be inflicted in order to reach the 
cavity of the Ventricles, would probably prove fatal diĩrect- 
ly, or indirectly by exciting inflammation : or, if it ſhould 

neither 
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neither immediately prove fatal, nor excite inflammation, 
the Water would ſoon be again collected; and, of courſe, 
the diſeaſe would, ere long, terminate in death. 


3- In the Chronic Species of Internal Hydrocephalus, 
where the Head is enlarged by Water, which has been gra- 
dually collecting, and is ftill entirely confined within the 
Ventricles of the Brain, ſome Authors have propoſed, and, 
in a few caſes, have ventured, to diſcharge the Water by 
puncture with a Trocar. But, within a few hours after 
the operation, every one of their Patients died *. 


Upon 


* Ee. FexpmanpDuys, Hiſt. 1611 © Hydrocephalum infantis incidit, funeſto 
«© eventu.” 


G. Fannicrus, Cent. iii. Obſ. 17. « Ab Hydrocephalo inciſo, aperto Bregmate, 
* mors.” | 
D. PaxaroLrs, in latrolog. + In Hydrocephalo, a perforatione cranii mors.” 


- 


WEerFER, 
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Upon the whole: When we conſider the various dangers 
which muſt ariſe from the puncture of the fubſtance of the 
Brain; from the unequal bending, preſſure, and perhaps la- 
ceration of parts, which muſt happen when the Brain col- 
lapſes ; from the admiſſion of the air; from the impoſlibi- 
lity of adapting the Cranium exactly to the Brain for its 
ſupport, by the application of any bandage ; — no prudent 
Surgeon will embark himſelf in ſuch an attempt, — © Ne, 
« quem ſervare non potuit, occidiſſe videatur.” - 


4. Ir the Water, after having been collected and confined 
within the Ventricles of the Brain, ſhall have made its way 
out of theſe, in conſequence of the deſtruction of fome of 
the Solid Subſtance of the Brain by the Abforbent Veſſels, 
ſo as to be lodged, in part, between the Outer Surface of 
the 


Wrzryzn, Ob. . Hydrocephalus, in Puclla quinque annorum, infeliciter 
« ſeftus.” 


« Muzaitvs fru tentavic curationem Hydrocephali inci.” 


Le Car. Phil. Tr. Vol. An. Art. 40. 


wad . be — 
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the Bram and the Dura Mater, although it may be diſchar- 
ged by a puncture of the Common Teguments and Dura 
Mater only; yet, as the ſubſtance of the Brain has been 
materially injured by the diſeaſe, the caſe is evidently, in 
all other reſpects, more deſperate than the former. 
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OF I WS SES S 


INTRODUCTION. 


this Paper, I ſhall briefly ftate ſome material circum- 
ſtances, reſpecting the Structure and Functions of the 
Eyes, which have eſcaped the obſervation of Authors; or, 
concerning which, erroneous opinions have, I apprehend, 
been entertained by them : And I ſhall begin with Remarks 
on the Humours of the Eye, and from theſe ſhall proceed 
outwards, as I have found that a Demonſtration or Deſcrip- 
tion in +his order is the moſt intelligible. 


K CHAP. 


CHAP. I. 


Of the Capſule of the Vitreous Humour. 


Capſule of the Vitreous Humour, from the Bottom 
of the Eyeball till it gets forwards as far as to the 
Roots of the Ciliary Proceſſes, is fo extremely thin and deli- 
cate, that it can ſcarcely be demonſtrated by Diſſection; and, 
ſo far, it has very little adheſion to the Retina which covers 
It. 


Within the Roots of the Ciliary Proceſſes, it adheres 
cloſely to the Retina; and, a little farther forwards, it ſeems 
to divide into two diſtin Layers. The External continues. 
to be glued to the Retina, and accompanies it to its termina- 

K 2 1 
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tion, which we ſhall find to be in the Forepart of the Cap- 
ſule of the Cryſtalline Lens, about one-twentieth of an inch 
from its outer edge: The Internal Layer adheres firmly to 
the Vitreous Humour, till this is connected with the poſterior 
part of the Capfule of the Lens, at the like diſtance, nearly, 
of one-twentieth of an inch from its outer edge ; and at the 
diſtance, therefore, of one-tenth of an inch from the con- 
nexion of its Anterior Layer and Retina with the Lens. 
The outer edge, therefore, of the Cryftalline Lens, covered 
with its proper Capſule only, occupies a ſpace nearly one- 


Capſule of the Vitreous Humour. 


The Anterior Layer of the Vitreous Humour being fixed to 
the Cryſtalline Lens, at the diſtance, nearly, of one-tenth 
of an inch from the attachment of its Poſterior Layer, — 
a Canal, bounded by the Two Layers of the Vitreous Hu- 
mour, and by the edge of the Cryſtalline Lens, as its baſis, 
is formed, which was diſcovered by Dr Pxrrr, and is named 
after him . Air, blown into this ſpace, paſſes, of courſe, 


around 


* Mem. de I Acad. des Sciences, 2726, 


tenth of an inch in breadth, between the two Layers of the 


* 
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around the Cryftalline Lens. Each of the Two Layers of 
the Capſule of the Vitreous Humour, is tougher than the 
poſterior part of the Capſule, and adheres firmly to the Cap- 
ſule of the Lens . 


CHAP. 


See Table I. Fig. 3. 4. 5- 


CHAP. II. 


SECT. I. 
Of the Capſule of the Cryſtalline Lens. 


Capſule of the Cryftalline Lens, is of confiderable 
thickneſs; but has little toughneſs, or is eaſily cut or 
lacerated. 150 


The Capfule of the Vitreous Humour, by its diviſion into 
the Two Layers I have deſcribed, has been ſuppoſed to form 
it“. But this is an erroneous opinion; for, it is not only 

| much 


— 


3 
— 


* WixsLow, Traité de la Tete, 235. © La Capſule Cryſtallaine eft formce 
„ par la Duplicature de la Tunique Vitree, comme j ai dit, 229.” 
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much Thicker than the Capſule of the Vitreous Humour, but 
is found on the Outer Edge of the Lens, covering that part 
of it which lies between the Anterior and Poſterior Layers 
of the Vitreous Capſule, and which is not covered by 
theſe. 


Oculiſts, founding on the Diviſion of the Capſule of the 
Vitreous Humour into Two Layers, which paſs to the fore 
and back parts of the Capſule of the Lens, have conſidered 
theſe as Membranes ſuperadded, and looſely connected to the 
Capſule of the Lens; and therefore pretend to detach the 
Lens, in its proper Capſule, from the Poſterior Layer of the 
Capſule of the Vitreous Humour, without lacerating it, or 
breaking the Subſtance of the Vitreous Humour . But, in 
fact, Both Layers of the Capfule of the Vitreous Humour 
are ſo intimately connected to, and incorporated with, the 
Capſule of the Lens, that the Poſterior Part of the Capſule 
of the Lens cannot be ſeparated from that of the Vitreous 
Humour, without tearing it, and, with it, the Subſtance of 
the Vitreous Humour. 


SECT. 


Mr. du Waxazxr, on the Cataract, Set. xxvi. 
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SECT. IL 


Of the Structure of the Body of the Cryffalline Lens, and Whether 
the Fibres which enter into its compoſition are Muſcular ? 


Ir has been long known, that the Cryftalline Lens conſiſts 
of Lamellz, which are very foft and tender on its ſurface, 
but become firmer, tougher, and heavier, as we approach 
to its centre; and that the Lamellz are compoſed of 
Fibres. | 


LEEUWENHOEK, Who firſt obſerved the Fibrous Structure 
of the Lens, has deſcribed them as diſpoſed in a very com- 
plex and regular manner, and he ſuppoſed them to be Muſ- 
cular ; and this deſcription and opinion have of late been 
revived. 


I had, many years ago, examined and demonſtrated the 
Fibrous Structure of the Lens, in the different Claſſes of 
Animals, which I mentioned in my Book on Fiſhes, Ch. XI.; 
and, lately, I have repeated my obſervations, with the aid 
of the Microſcope, without finding that the Fibres are diſ- 

I. poſed 
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poſed in the regular manner which has been deſcribed and 
delineated with ſo much ſeeming accuracy, or that they can 
be at all ſeen till after the Lens is torn or cut: and, be- 
fides their Want of Reſemblance to Muſcle and Tendon, the 


following arguments appear to me to render the opinion of 
their being Muſcular extremely queſtionable. 


1. After the Cryſtalline Lens is extracted, the Eye, aſſiſt- 
ed by a Common Lens, ſeems capable of adapting itſelf to 
different diſtances. In Two Cafes I examined, above twenty 
years ago, it appeared to be ſo: At the fame time, I muſt 
acknowledge I could not truft fo entirely to the report of 
the patients as to be fully convinced of this. 


* 1 ell, in Sein part of this Pager, cadcavenr wo 
prove, that we poſſeſs other means of accommodating the 
Eye to objects placed at different diftances. 


3- The External Lamellz of the Lens, and the Matter 
which connects the Lens with its Capſule, are fo extremely 
Soft, that ſuch a degree of muſcular action of theſe Fibres 
as could occaſion any alteration of its general ſhape, could 
ſcarcely fail to lacerate the external part of the Lens, and 
ro detach it from its Capſule. 
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4. In Fiſhes, where theſe Fibres are more manifeſt than 
in other Animals, as the Cryftalline Lens is nearly ſpherical, 
and the Matter compoſing it nearly incompreſſible, the Fibres 
compoſing its Lamellz, although they poſſeſſed a Muſcular 
Power, could neither change its Spherical Figure, nor render 
it more Convex by leſſening the Diameter or Bulk of the 
Sphere. 


SECT. III. 
Of the Refrattive Power of the Cryſtalline Lens. 


IT has been very generally ſuppoſed, by Anatomiſts and by 
Opticians, that the Refractive Power of the Cryftalline Lens, 
compared with that of Water, is proportioned nearly to its 
denſity ; or, that its power exceeds that of Water ſomewhat, 
on account of the Inflammable Matter which enters into its 
compoſition . But different conſiderations, and particular- 

L 2 ly, 


— 


1 


* Halter, in Elem. Phyf. Vol. v. Lib. xvi. p. 402. Parvam eſſe qua aquam 
* ſuperac, praxogativam, nuperi fatentur. 5 
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J. that the rays of light cannot be refrafted on entering 
the Cornea in Fiſhes, and therefore that their Cryſtalline 
Lens, which is not more diftant from the Retina than in 
Land Animals, muſt poſſeſs much greater power of Refrac- 
tion, — having led me to fuſpet an error in the common 
opinion, and to put this highly curious point of Phyfiology 
to the teſt of experiment, I diſcovered, That the Spherical 
Nucleus of the Cryſtalline Lens of the Cod, which, in fpe- 
cific gravity, is to Water nearly as 6 to 5, and to common 
white Glaſs as 3 only to 10, collects the Light fo much 
more powerfully than Water or Glaſs. does, that its Focus 
is not more than one-fixth part of its Diameter diſtant from 
its Surface; whereas the Focus of the Rays collected by a 
Glaſs Sphere, is at the diftance of one-fourth of the Dia- 
meter of the Sphere; and the Focus of the Rays collected 


by 


% tione, qum tamen fere fit ut 1x ad 20, et particularum inflammabilium. An- 
« gulum incidentice radii ex humore aqueo in lentem venientis, ad angulum re- 
* fraftionis, facit uti 87 ad 85, cl. PoxterrIELD: Eandem rationem zſtimat - 
„ >}. PEMBERTONUS, uti 23 ad 22; et uti 22 ad 20, el. Mramenan.“ And 
dr eee e 
* certain as any thing in Euerm, that it can be no greater.” 


On performing a fimilar experiment with the Human Cry- 
ſtalline Lens, I found, that the Focus, of parallel rays of 
light falling on it, is at the diftance of three-cighths of an. 
inch from its Centre. 


to thoſe of the Lens of the Fiſh, and even to- thoſe of Glaſs, 
which, of the ſame fize and ſhape, would collect the light at 
the diſtance of a quarter of an inch ; yet, as the Specific 
Weight of the Human Lens does not exceed that of Water 
above a tenth part, its powers are much greater than have 
been ſuppoſed by Authors; and the Focus formed by the 
Human Lens, will be found to be fituated, nearly, half-way 
between thoſe produced by Glaſs and Water. 


CHAP. 


* For a more particular Account of my Experiments, I hall refer to my Book. 
en the Structure and Phyfiology of Fiſhes, 1785, —Chap. xi. 


+ In this calculation, I ſuppoſe that the Radius of the Sphere of which the An- 
terior Part of the Lens is a portion, is 7+ lines in length, and that of its Poſtericr 
Part 3 lines only. . 


CHAP. III. 


Of the Optic Nerves and Retina. 


— in their whole courſe, leſs ap- 
pearance of a Fibrous Structure than perhaps any other 
pair of Nerves in the Human Body. 


SECT. L 


Hence, although it appears to me evident, that the Me- 
dullary Matter of the Right Nerve is incorporated with tha: 
of the Left, where they are connected within the Head, yet 
I have found it very difficult, if not impoſſible, to determine 


- 


1 
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in what proportion of parts the mixture is made, or to trace 
either of the Nerves, with certainty, from its Origin to its 
Termination in the Retina. 


CREED WW 


Manxtorrz, above a century ago, has, by an ingenious ex- 

periment, proved, that we are inſenſible of an object if its 
picture falls on the Entrance of the Optic Nerve into the 
Eyeball. On repeating this experiment, many years ago, I 
found, that the Diameter of the Object which diſappears is 
very nearly equal to one-ninth part of our diftance from it; 
or, that, at the diſtance of Nine Feet from a wall, a Circle 
One Foot in Diameter is loſt. If, therefore, we ſuppoſe the 
Human Eye to be One Inch or Twelve Lines in Diameter, 
and that the Rays of Light, iſſuing from the Object, decuſ- 
fate about the Centre of the Cryftalline Lens, which is near- 
ly Three Lines behind the Cornea, or Nine Lines from the 
Retina, — the inſenſible Spot on the Bottom of the Eye will 
be One Line in Diameter; and with this calculation I 
found that the aQual meaſurement of the Medullary Part 
of the Optic Nerve agrees very nearly, 
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I next found, that an object begins to diſappear, when the 
point to which the Eye is directed, is One-fourth of the di- 
ſtance of the Eye from it ; and hence, upon the ſuppoſition 
above ſtated, the Axis of the Eyeball will be found to be 
Two Lines and a Quarter from the Outer Side of the Op- 
tic Nerve, and Two Lines and Three Quarters from its 
Centre. 


SECT. III. 


Wuxx the Nerves, after entering the Eyeballs, form the 
Retina, their Colour is changed from White to Cineritious ; 
but no Fibres are to be ſeen in the Human Retina, even 
with the Microſcope; but the whole appears to be com- 
poſed of an Uniform Pulpy Matter, on the Outer Side of 
which, chiefly, Veſſels are diſperſed, ſupported, as I ſuppoſe, 
by a Membrane the fame with or analogous to the Pia 
Mater. The term Retina is therefore improper, where it is 
applied to expreſs a Network or Fibrous Texture. 


M SECT. 
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SECT. IV. 
Of the Termination of the Retina. 


Nor long after I began to ſtudy Anatomy, finding very 
contraditoy accounts of the Termination of the Retina, 
given by the moſt eminent Authors *, and even by the fame 

Authors, 


* WixsLow, Traité de la Tete, 237.: © C'eſt peut - tre cette continuation 
« qui fait quelquefois parvitre les Feuillets ou Procefſes Ciliaires comme revetus 
„ d'une Pellicule Blanchatre ; et c'eſt peut-ctre, auſſi, ce qui augmente Fepaiſſcur 
de la portion antericure de la Capſule Cryſtallaine.” Yet, in p. 231. he de- 
ſcribes the Black Paint of the Chorvid Coat as connected with the Capſule of the 
Vitreous Humour, inſtcad of the Retina: „Les Sillons Rayonnes de la Tpaque 
« Vitrce font tout à fait Noirs.” | 


Hatter, Pr. Lin. Dxv.: © Ubi vero Retina ad Proceſſus Ciliares pervenit, 
« ſequitur eorum ductum, et ad Lentem properat, in hujus Capſulam innata, et 
+ huic obducta, fi fides et aliorum cl. Virorum et meis experimentis habert poteft : 
„ neque enim de co fine in Quadrupedibus conſtat. But, in a later Work, he 
expre ſſes his doubts of the accuracy of che above deſcription: El. Ph; i. Lib. xvi. 
p- 388. Omnibus perpenſis, amplio, et ſententiæ propior quiz Me.abranulam a 
+ Retina diverſam, inter Uveam et Vitream, ad Lentem producit.” 
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Authors, as Drs Hatter and WinsLow, I examined this 
matter with ſome care in the Human Eye; and it then ap- 
peared to me, that the Retina terminated abruptly about the 
Root of the Ciliary Proceſles, reſembling the Brim of a Tea- 
Cup: And, as the opinion of WinsLow, FerreErN, and, at 
that time, of Dr HaLLEs, that it was fixed to and covered 
the Cryſtalline Lens, appeared to me incredible, becauſe it 
would have been ftruck with the Light, before this was col- 
lected into a Focus or Picture; and as a Figure, publiſhed, 
ſome time thereafter, by the generally accurate Zinx*, ſeemed 
to correſpond with what I had ſeen, I proſecuted the fub- 


ject with leſs attention than perhaps I ſhould otherwiſe have 
done. 


Lately, I aſked the favour of my very dexterous and ac- 
curate Aſſiſtant, Mr Fyre, to repeat the diſſection of the 
Eye, in the Ox as well as in the Human Body, and to draw 
2 Figure of the Termination of the Retina. His firſt Figure 

M 2 correſponded 


* Zixx, Tab. ii. Fig. 1. and in Cap. iii. p. 116. lin. x3. © Ad Originem 
* Proceſſuum Ciliarium, non ſenſim evaneſcere, fed Fine ubique quali et ac- 


66 & h - * 2 as 
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correſponded with what I had obſerved: But he told me, 
afterwards, That, on being ſtill more cautious in his difſec- 
tion, the Retina appeared to him to be continued on the 
Inner Side of the Ciliary Proceſſes, and to terminate in the 
Outer Edge of the Cryftalline Lens. On reviewing the 
ſubject, I obſerved, beyond all doubt, that this is the caſe ; 
and likewiſe diſcovered the cauſes of the error into which 
1 had fallen with Dr Zinn. In the firſt place, When the 
Continuation of the Choroid Coat and Ciliary Proceſſes is 
lifted up, the Black Paint, which lines theſe, adheres to and 
conceals the Retina. In the next place, The Retina has ſo 
much ſupport from the Paint on its Outer Side, and fuch a 
degree of Adhefion, firſt to the Capſule of the Vitreous Hu- 
mour, and then to the Edge of the Lens, and has fo little 
Connection to the Choroid Coat behind the Root of the Ci- 
liary Proceſſes, that, in the courſe of the diſſection, a flight 
Preſſure being made, the Retina is lacerated, and appears to 
terminate abruptly at the Root of the Ciliary Proceſſes. 


To ſhew the Termination of the Retina in the Outer 
Edge of the Cryſtalline Lens, let the Eye be laid on the 
Cornea, and a Circular Cut then made, through all the Coats 
of the Eye and Vitreous Humour, behind the Ciliary Circle ; 

the 
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the Retina will then be ſeen, lining the Black Paint upon 
the Ciliary Proceſſes, and paſſing from theſe to the Lens. 


Next, let the Cornea and Sclerotic be taken off, the Iris 
cut away, and the Ciliary Proceſſes raifed off from the Paint 
which lines them and ſticks to the Anterior Part of the Re- 
tina; and then, with a very ſoft Pencil, dipt in water, let 
the Black Paint be bruſhed off, and the whole Courſe of the 
Retina will be feen diſtinctly. 


On examining the Retina with ftill greater accuracy, ic 
appears, that it has exactly the fame Number of Folds or 
Doublings that the Choroid Coat has; for it enters Double 
between the Ciliary Proceſſes, nearly in the ſame way that 
the Pia Mater enters into the Furrows of the Brain. The 
Furrows and Doublings of the Retina, which, if we are to 
uſe the favourite term of Ciliary, may be called its Ciliary 
Proceſſes, make an impreſſion on the Anterior Part of the 


Vitreous Humour. 


I have already obſerved, that the Black Paint lining the 
Ciliary Proceſſes of the Choroid Coat, has a confiderable ad- 
heſion to the Retina, which is Thinner here than on the 
Poſterior Part of the Vitreous Humour; and, on its Inner 

Side, 
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Side, the Retina adheres ftill more firmly to the Coat of the 
Vitreous Humour, which is much Tougher here than it is 
where it covers the Back Part of the Vitreous Humour. 
At laſt, the Extremitics of its Ciliary Proceſſes divide into 
a ſtill greater Number of Parts or Fibres, reſembling the 
{mall Branches of Nerves in other places of the Body, which 
are cloſely connected to the Fore Part of the Capfule of 
the Lens, about One-twentieth of an Inch diſtant from its 
Outer Edge, or Place where the Anterior and Poſterior 
Plano-convex Lenſes which form it, are joined together. 
After which, theſe Fibres either terminate, or become ſud- 
denly fo pellucid, that it is impoſſible to trace them farther ; 
and it is furely highly improbable that they form an Exter- 
nal Coat to the Capſule of the Lens, as Wixslow, FERREIN, 
and HALLER, fuppoſed, or that their Continuation on it af- 
fiſts in Viſion, as the Rays of Light are not fo fully col- 
lected upon the Capfule of the Lens as to form a diſtinct 
Picture, and we farther obferve, that when a Cataract is 
very opake, the Light which falls on the Capſule of the 
Lens gives no diſtinct idea of objects. 


The Retina, at its connection with the Vitreous Humour 
and Cry ftalline, is remarkably Tougher than it is in any other 
part; or it ſceins to adhere there, to the Anterior Layer of 

the 
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the Capſule of the Vitreous Humour, by Cellular Threads, 
or perhaps by the Pia Mater, which, as I have elſewhere en- 
deavoured to prove, accompanies the Nerves in their whole 


progreſs. 


In the ſeveral Figures of Table Firſt, and Table Firſt *, 
the Courſe and Termination of the Retina are accurately 
repreſented ; and the Reader may now confult the Expla- 
nation given of theſe Tables. 


In conſequence of the Termination of the Retina being 
extended to the Cryftalline Lens, it is evident, that, in 
Couching, the Surgeon muſt, before he reaches the Lens, 
wound the Retina with his Needle; and if he afterwards 
depreſſes the Capſule along with the Body of the Lens, or 
if a Needle is paſſed around the Lens in order to detach it 
from the neighbouring parts, as has been adviſed t, the 
Anterior Edge of the Retina muſt be lacerated, and very 


much injured. 


+ Mr. da WENZEL junior, on the Cataract, Sec. xvi, 
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As the Rays of Light cannot be directly collected, fo as 
to form a diſtin Picture on that part of the Retina which 
lines the Ciliary Circle and Ciliary Proceſſes, there is per- 
haps reaſon to ſuſpect, that the Light which is reflected 
from the Picture formed at the Bottom of the Eye, does not 
affift Viſion, by giving a Second Stroke to that part of the 
Retina on which the diftin&t Picture is formed, —which ſeems 
to be the idea of Authors; for ſuch a Second and Poſterior 
Stroke would have nearly or exactly the fame eſſect as the 
Firſt : But rather, that we receive, on the Anterior Part of 
the Retina, lining the Ciliary Circle and Roots of the 
Ciliary Proceſſes, a Second and very different kind of Im- 
pulſe, by the Light reflected from the Bottom of the Eye 
to this part, by which we ſee and judge better of the 


object. 


This ſuppoſitĩion ſeems to be ftrongly ſupported by the 
general obſervation, that the Paint lining the Choroid Coat 
at the Bottom of the Eye, which has been called Tapetum, 
is remarkably Bright, and fit for the Reflection of Light in 
thoſe Animals which ſeek their food in the Night-time, when 
ſuch an aid is evidently moſt neceſſary. 
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The Analogy of the Cochlea of the Ear, which receives 
One Impulſe through the Chain of Bones connected to the 
Membrane of the Oval Hole, and Another by the Membrane 


of the Foramen Rotundum, ſupports this Opinion. 


_ CHAP. 


CHAP. IV. 


Of the Choroid Coat and Ciliary Proceſſes. 


Man, and, fo far as I have obſerved, in all the Genera of 

the Mammalia, Birds, Amphibia, and Fiſhes, the Choroid 
Coat and Ciliary Proceſſes conſiſt of a Vaſcular Coat lined with 
Paint: But, in one Species, the White Rabbit, I have found, 
that the Paint is wanting, and the fame thing is true of 
their Iris; and hence their Eyes appear Red; becauſe the 
Blood circulating in the Vaſcular Part of the Choroid, is ſeen 
through the Humours. It is probable, that in other Species 
o 0 GIG 
a fimilar Defect of the Paint will be diſcovered. 


N 2 i 


* Book on Fiſhes, Chap. Xii. 
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I have already obſerved, that the Colour of the Paint is 
Brighteſt, and moſt fit to reflect Light, in thoſe Animals 
which ſeek their food in the Night-time : But, in all Ani- 
mals which have the Paint, it is found to be Black where 
it lines the Ciliary Circle and Proceſſes, or where it covers 
the Anterior Part and Termination of the Retina ; in order, 
I ſuppoſe, to ſuffocate the Rays of Light which are reflected 
from the Bottom of the Eye upon this part of the Retina : 
And this ſeems likewiſe to confirm what I have alleged, 
that no advantage in Viſion is to be derived from Light 
the Outer · ſide of the ſame part of the Retina. 


When the Paint is carefully waſhed off from the Inner- 
fide of the Choroid Coat, we fee evidently, that the Ciliary 


Coat, folded ſeventy or eighty times, ſo as to occupy a 
ſmaller Circle. 


The Ciliary Circle, and Roots of the Ciliary Proceſſes, 
are firmly glued to the Anterior Part of the Retina, almoſt 
as far as to its Termination, or Inſertion in the Outer Edge 
of the Lens: But the Points or Terminations of the Ciliary 
Proceſſes float looſe in the Poſterior Chamber of the Aqueous 

Humour, 
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Humour, and have no direct Connexion with the Lens. 
Zinn, who obſerved that the Terminations of the Ciliary 
Proceſſes were not connected with the Lens , concluded 
therefore, that the Inner Parts of the Ciliary Proceſſes were 
inſerted into the Capſule of the Vitreous Humour f: But 
I have already obſerved, that the Anterior Part of the Retina 
reaches to the Edge of the Lens, or intervenes between the 
Ciliary Proceſſes and Vitreous Humour. 


It appears therefore, That the Ciliary Proceſſes do not 
form a complete Septum between the Aqueous and Vitreous 
Humours ; and, That the Capfule of the Cryftalline Lens is 
not fupported in its place by the Terminations of the Ciliary- 
Proceſſes of the Choroid Coat in it; but that it owes its 
Support to the intimate Union of its Poſterior Part with the 
Poſterior Layer of the Capſule of the Vitreous Humour, and 

to 


* See Tiun, Chap. ii. p. 66. © Ipſe tamen illa extrema libera, ad Lentem 
non ſolum pertingant, ſed etiam ultra ejus Circulum maximum progreſſa, &c. 
©* fine pendulo libero, &c. terminantur.” 


+ Zur, Chap. B. p. 78. © Vitreo arfliffim fant jundh.” 
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to the Inſertion of the Anterior Layer of the Capfule of the 
Vitreous Humour and Retina into it, near to its Circum- 
ference. 


Whilſt the Retina, by the Toughneſs of its Pia Mater, 
gives more additional Support to the Lens than we might 
be age to fgets from its grazral Tendernabs ; it is ifbdf 
francs in hs ee befidce frrving the uit blen man- 
ned, of receiving Impreficns by the Light refletied from 
the Bottom of the Eye. P 


In the ſeveral Figures of Table Firſt, and Table Firſt , 
theſe Parts are delineated ; and to the Explanation of them 
I ſhall refer the Reader. 


CHAP. 


CHAP. v. 


Of the Iris. 


SECT. I. 


the Book I publiſhed on Fiſhes , I ftated the ſeveral 
circumſtances which prove, beyond doubt, that the Veſlelg 
of the Iris are not Colourlefs, as Ruyscn, VieusseEns, FEr- 
REIN, Dr HALTER, Zinx, and others, following them +, have 
taugt; 


* Chap. xi. 
+ Rurscn, Ep. xiii. —V 1EUSSENS, Tr. de Lin. p. 211. — Fanz, Mem. de 
FAcad. (1739). — HaLLes, EL Phyf. Lib. xvi. Sect. ii. { xxxiii. p. 435. Ex 
« eo porro Circulo numeroſa Vaſcula in Uveam veniunt, in variis Animalibus, 
«et 
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Since that time, I have obſerved, in one caſe, a White 
Speck on the Iris, produced by Inflammation, on the Sur- 
face of which I could fee diſtinly Veſſels filled with Red 
Blood. 


In three other caſes, I have obſerved a very remarkable 
appearance, which, fo far as I know, has eſcaped the obſer- 
vation of Oculiſts. 


In two of theſe caſes, where the Eyes had been long in- 
flamed, a Network of Filaments paſſed from one fide of the 
Iris, acroſs the Pupil, to the other fide of it, covered with 
Paint of the fame colour with that of the Iris. 


* « inqiale is Fikibes, Seognine pas, is Heaine pelliecide.”— Zorn & Ocala, 
Cap. ii. p. 92. Not. } Ut inde elici poſſe videatur in Homine vivo, Vaſcula 
* hquorem ſfanguine tenuiorem et decolorem vehere.” 


OF THE IXIS. 200 


In the third caſe, of a Perſon who had had a White Ca- 
taract in one of his Eyes for upwards of Twenty Years, a 
Network of Veſſels, covered with Paint darker than that of 
the Iris, was extended from the Iris upon the Surface of the 
Cataract. 


I pointed out theſe appearances, in one of the caſes, to 
Mr AnDzzso0n, Surgeon in Leith, and, in another, to Mr 
Law, Surgeon in Edinburgh, who were attending the Patients 
along with me. 


SECT. IL 


Tu Nerves of the Iris are fo numerous, that, proportioned 
to its Weight, no part of the Human Body is perhaps fo plen- 
tifully ſupplied with them. 


SECT. 
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SECT. III. 


Bur, what account are we to give of its Muſcular Fibres ; 
or of thoſe Fibres by means of which its motions are per- 
formed ? 


When we look into the Works of Dr Hatter, we find 
this celebrated Author, after quoting the accounts given by 
others, affirming, in the moſt pointed manner, That, although 
he examined the Iris of the Ox with the Microſcope, he 
could not perceive in it any Circular Fibres: And his Pupil 
ang Succeſſor (Dr Wzszzxc) affirms the fame . 


Confiding 


* HAZ. EL Phyf. Lib. zvi. Se. 11. p. 373. © Ex hypothefi, plurimi 
« Scriptores Fibras eſſe, in circulum circumduvas. Verum eas fzepe, et myopibus 
* meis, cxtera bonis, oculis, et lentibus vitreis, vehementer augentibus, adjutis 
cum quarerem, nunquam repert ullas.” —p. 378. Circulus in Uvea conſtrictor 
* nullus eff.” —— HEI. Pr. Lin. Phy. f DI. Orbiculares Fibras, con- 

© centricas 


TI di th. ets ti the —_—_ 
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Confiding in the accuracy of Dr Harzen, I, for many 
years, examined this organ with leſs attention than, probably, 
I ſhould otherwiſe have done. But having, at laſt, examined 
carefully the Iris of an Ox, after waſhing off the Paint, I 
was not more pleaſed than furpriſed, to find, on its Anterior 
Part, a broad flat oval Organ, with Fibres of a dark reddiſh 
Colour, . 
Orbicularis Palpebrarum are. 


Its appearance is, in all reſpects, ſo evidently Muſcular, 
that I think there can be no doubt of its being the Sphincter 
of the Pupil : And I can only account for its having eſca- 

O 2 ped 


« centricas Pupillz, neque Oculus, neque Microſcopium, ne in Bove quidem, mihi 
«* demonſtravit.” 


In à tranſlation of Notes by Dr WzrszerxG on Harter's Prima Linez, the 
Doctor prites as follows: Beſides anatomical proofs, by which it is undoubted- 
« ly certain, that the Iris has no real Muſcular Fibres, and that the contraction and 
« dilatation of the Pupil is rather to be aſcribed to the Veſſels than to Muſcles.” 


Zinn de Oculo, Cap. ii. Se. iii. { iv. p- gz. ©* Dubius certe hareo, annon 
« Fabrica Muſculoſa in Iride agnoſcenda eſſe videtur.” 
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ped the obſervation of Dr Hatrex and Dr WassERG, by 
ſuppoſing, that they had not waſhed off the Black Paint, 
which covers and conceals it, as well as the Red Veſſels of 
the Iris. 


On the Inner and Anterior Part of the Iris, and on the 
whole of its Poſterior Part, the Fibres are diſpoſed like Ra- 
diiz and, if they are Muſcular, they are well ſituated for 
dilating the Pupil. But theſe have many more Blood-veſlels 
in their compoſition, and have much leſs the appearance of 
Muſcular Fibres, than the oval fibrous Organ I have deſcri- 
bed on the Forepart of the Iris. 


In Table II. Fig. 1. and 2. theſe Parts are elegantly and 
accurately repreſented, from Drawings made of them, at my 
requeſt, by Mr Fryre. 


My ſucceſs in the Ox naturally prompted me to examine 
the Human Iris with greater attention than I had formerly 
beſtowed on it; and in this I found, with equal ſatisfaction, 
a very diſtinct Sphincter Muſcle ; but ſomewhat differently 
diſpoſed ; for in Man it occupies the Innermoſt Part of the 
Iris, or forms a Ring immediately ſurrounding the Pupil, 
which is equally well ſeen on its Fore and Back Parts, and 


makes 
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makes about One-Fifth Part of the Breadth of the Iris. 
Between the Sphincter and Root of the Iris, the Space is 
filled up with Veſſels and Radiated Fibres. 


See Table III. and its Explanation. 


Dr Zixx, Dr Harites, and Dr WrissersG “, particularly: 
the two latter, have doubted of, or denied, the Muſcular, or, 
as they ſpeak, Irritable nature of the Iris ; becauſe the Con- 
traction of the Pupil is not occaſioned by Strong Light fall- 
ing upon it. 


» Zins de Oculo, Cap. ii. Set. wii. F iv. p. 95. 


Hatter. EL Phyſ. Lib. xvi. Sect. ii. p- 371. Nam, per experiments folicite 
* capta, Iris in vivo animale Irritabilitate omni deſtituitur, ipſisque a lucis radiis, 
per conum chartaceam in folam Iriders determinatis, non movetur ; fed Muf- 
* culo proprium eſt, eſſe wricabilem.” 


Warszers, in a Note on HaLIzà, Pr. Lin. Phyſ. f DI. My own ex- 
« periments have convinced me, that the Iris does not belong to the parts en- 
* dowed with regular Irritability ; for the folar light directed upon the Iris re- 
* mains without any ſuch effect. 
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But their inference is by no means to be admitted. 


Becauſe, without alleging that its being rouſed into action 
by the irritation of the Retina, is ſcarcely to be ex- 
plained, but on the ſuppoſition that the Living Princi- 
ple is firſt excited, and a Muſcular Action in conſequence 
produced ; I would obſerve, that the Colour or Paint upon 
the Iris, which prevents the Light from getting to the Bot- 
tom of the Eye except through the Pupil, muſt, like a Cuti- 
cula, prevent the Light from irritating the Iris, unleſs we 
ſuppoſe it to be concentrated in a very great degree. 


In the next place, we are to conſider, that, in the com- 
mon offices of life, Light is collected into a Focus, or fo 
concentrated, that it may prove hurtful to the Retina alone; 
and therefore Nature has, in general, regulated the action of 
the Iris, according to the Quantity of the Light which falls 
upon the Retina. 


I would further obſerve, that various other Muſcles are 
thrown into a more ſudden and violent action, by Stimuli 
applied to diftant organs, than if the ſame Stimuli had been 
directly applied to thoſe Muſcles. Thus, if a Drop of Cold 


Water, or even a Drop of Warm Saliva, falls into the Glot- 


ris, 
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tis, the very diſtant Abdominal Muſcles are ſuddenly con- 
vulſed. 


I ſurely need not fay, that the Warm Saliva, di- 
realy applied to thoſe Muſcles, laid bare by diſſection, would 
produce no ſuch effec. 


In the laſt place, I have, many years ago, obſerved in the 
Parrot, that the Pupil is, alternately, greatly contracted and 
dilated, whilſt the Eye is expoſed to the fame degree of 
faint Light *; which is quite inconfiſtent with the idea, 
that the action of the Iris is produced by the fole and di- 
rect effe&t of Stimuli applied to it. 


+ See Dr PoxTEzRFiELD's Bock on the Eyes, Vol. B. Chap. v. p. 152. 


CHAP. VI. 


Of the Veſſels of the Cornea. 


SECT. L 


the Book which I publiſhed on the Structure and Phy- 
fiology of Fiſhes, in the year 1785, I obſerved, (Ch. XI.) 
that the Veſſels containing Red Blood, which are ſeen upon 
the Cornea after an Inflammation of it, are not its original 
Veſſels dilated, but are newly-formed Veſſels, rooted in the 
Tunica Adnata, and extended, from it, over the External 
Surface of the Cornea; and hence, that Surgeons might per- 
ceive the propriety of attempting to remove theſe, and the 


Specks produced by them, by Chirurgical means and Exter- 
nal applications. 


P IT would 
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J would now obſerve, that, in every caſe I have examined 
fince that time, I have found a confirmatibn of the truth of 
the above aſſertion. 


SECT. IL 


Ir may be worth while to add, that, on examining an 
Opake Circle, which, in many very old Perſons, encroaches 
upon the Cornea, I have found that Circle full of very mi- 
nute Veſſels, rooted likewiſe in the Adnata, and extended on 
the External Surface of the Cornea, without entering between 
its Layers. 


CHAP. 


CHAP. VII. 


Of certain Laws by which we judge of 
the Poſition and Diſtance of Objects, 
and by which we regulate the Motions. 
of the Eyes. 


SECT. I. 


LTHOUGH the whole Picture of an Object formed 
on the Bottom of the Eye be inverted, we form a juſt 
judgment of the Poſition of its Parts; becauſe we are taught 
by Inſtinct, that each Pencil of Rays which ſtrikes the Re- 
tina muſt have come from the oppoſite fide. Juſt as, when 
our Hand is held fupine in the horizontal poſture, if the 
P 2 Back 
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Back of it be ſtruck, we ſuppoſe the ſtroke to have come 
from Below ; and, if the Palm, from Above. 


I apprehend we are further taught by Inſtinct, that the 
Light has paſſed through the Pupil, and that we therefore 
form a more correct idea of the Poſition of the Object, 
than when, with Authors *, we imagine, that the Light is 
"traced perpendicularly from the Place of the Picture. 


SECT. I. 


As we derive many advantages from directing the Axes 
of the Two Eyes to the ſame point, the ſuppoſition made by 
Authors, that this Direction is not given by Inſtinct, but 

proceeds 


De PorTERFIELD and Dr REiD.——See Dr Red's Inquiry into the Human 
Mind, On Seeing, Chap. vi. Sect. xii. p. 261. A viſible object appears in the 
„ diredtion of à right line, perpendicular to the retina at that point where its 
« image is painted.” s 
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proceeds from Cuſtom and Habit *, muſt, at firſt fight, ap- 
pear extremely improbable; and the more I have attended 
to the Motions of the Eyes, not only in Infants, but in other 
very young Animals, the more I am convinced that the Uni- 
form Motion of the Eyes, and the accurate Direction of Both 
to One Point, is Original. 


We may obſerve many other Complex Actions, Reſpiration, 
Sucking, Deglutition, performed without Experience: Why 
then doubt that the Uniform Motion of the Eyes is regulated 
by a fimilar Law ? 


That, by Habit, we are leſs able to move the Eyes in 
different Directions in the advanced than in the early period 
of life, is at the fame time true. 


SECT. 


* Dr PoTERFIELD on the Eye, Vol. I. Book ii. Chap. v. p. 23- « The true 
«* cauſe of this uniform motion depends on Cuſtom and Habit.” 


Dr Rin, p. 240. Nature hath very wiſely left us the power of varying 
+ the paralleliſm of our Eyes a little, ſo that we can direct them to the fame 
++ point, whether remote or near. This no doubt is learned by Cuſtom.” 
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SECT. IL 


Taz Direction of the Optic Axes furniſhes, no doubr, an 
auxiliary means by which we judge of the Diſtances of Ob- 
jets ; but ſtrange overſights have been committed by Au- 
thors on this ſubject, and particularly by Dr PoxTErFIELD, 
who ſuppoſes eſſects to proceed ſolely from this cauſe, which 
evidently flow from others. 


Thus, he tells us, that when a Perſon has had the mis- 
fortune of lofing one of his Eyes, or even if a Perſon 
ſhuts one of his Eyes, he cannot readily fill out a diſh 
of tea, or ſnuff a candle, becauſe he wants the concurrence 
of the Optic Axes; without confidering, that the degree 
of action or firaining of the Muſcles neceſſary to direct 
the Axis of One Eye to the object, would have nearly the 
ſame eſſect on the Mind as the Direction of Both Axes to 
the ſame point. Beſides, he forgets, that the Axis of the 
Eye which is ſhut, and even that of the blind Eye, for a 
long time at leaft, follows the motion of the other. 


In 
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In like manner, in his principal experiment by which he 
proves that the Eyes accommodate themſelves to the Diſtan- 
ces of Objects, he obſerves, that if we ſhut the Left Eye, 
and, with the Right Eye, view a Luminous Point through 
two ſmall Holes in a Card, this Point will appear Single at 
a certain diſtance to which the Eye is accommodated, but 
will appear Double in all other fituations ; becauſe the Rays 
of Light which paſs through fmall Holes, form ſuch diſtinct 
Pictures, that the Eye is not folicited to alter its Conform- 
ation to the Diſtance. And he proves that the above is a 
juſt account, by next obſerving, that if the Left Eye is open- 
ed, and Both Eyes directed to the Luminous Point, the Dou- 
ble appearance of it inftantly vaniſhes. But, in attempting 
to explain the Cauſes which prompt the Mind to act, he ſup- 
poſes, that the Two Optic Axes being now directed to the 
fame Point, we are enabled to take the Angle, and fo meaſure 
the Diftance ; not reflecting, that the Axis of the Left Eye, 
whilſt it was Shut, was guided by the Direction of the Open 
Eye, or had had the fame Direction when it was Shut, as 
when it was Opened. 


Hence Dr PorTERFIELD, though he proves, by this expe- 
riment, that the Eye alters its Conformation, has not point- 
ed 
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ed out the true Means by which it judges of the Diſtance, 
and is therefore ſolicited to act. 


Theſe, I apprehend, in this caſe, depend on the clearer 
view which the Two Eyes receive, not only of the Lumi- 
nous Point, but of the relative Situation of the ſeveral Ob- 
jets which are nearer to or farther from us than it; by 
means of which the Mind judges more accurately of the 
Diſtance, and therefore accommodates the Eye to it. 


CHAP. 


C HAP. VIII. 


Of the Means by which we accommodate 
the Eye to the Diſtances of Objects. 


T the Human Eye poſſeſſes the power of accommo- 
dating itſelf to the Diſtances of Objects, ſeems beyond 
a doubt *: And, I think, I can prove, that this power is 
not reſtricted within the narrow limit of Twenty-ſeven In- 
ches, as Dr PoxTERFIELD contends ; for I find, that when 
I place two minute Objects in nearly the fame line, the 
neareſt of them at the diſtance of Three Feet, and the other 
at double or treble that diftance, on viewing them alternate- 


ly with one Eye, they become alternately confuſed and 
diſtin. 


1 But 


* See Dr PokTERFIELD on the Eyes. 
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But, to aſcertain the Means by which the Eye accommo- 
dates itſelf to the Diſtances of Objects, is a matter of much 
difficulty. | 


The following are the chief Means enumerated ; on each 
of which I ſhall make a few Remarks. And I ſhall then 
point out an Additional Means, which has eſcaped the ob- 
ſervation of Authors. 


SECT. I. 


Ir has been ſuppoſed, that the Fibres which enter into the 
compoſition of the Cryſtalline Lens are Muſcular, and that, 
by their Contraction, they render the Lens more Convex, 
and therefore adapt the Eye to near Objects. But to this 
opinion 1 have, in the Firſt Chapter of this Paper, propoſed 
Objeckions, to which I ſhall refer the Reader. 


SECT. 
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SECT. IL 


Tux Ciliary Proceſſes have been ſuppoſed to be chief 
agents. But, without ſtating, that Muſcular Fibres are not 
to be ſeen in theſe Proceſſes , or the improbability that the 
Choroid Coat, of which they are the Continuation, in the 
form of Folds or Doublings, is Muſcular, as its general ac- 
tion would be uſeleſs and even injurious to the Retina ; and 
without repeating the argument, that the Eye ſeems to ac- 
commodate itſelf after the Extraction of the Lens ;—I would 
remind the Reader, that their Extremities float looſe in the 
Aqueous Humour, and that their Inner-part is connected to 
the Lens by the medium of the Retina: Nor is their direc- 
tion ſuch, that they can be ſuppoſed capable of pulling the 
Lens forwards, by pulling the Retina: Or, if we were to 
ſuppoſe them to be Muſcular, and to act with conſiderable 
force, they would render the Lens flatter, by pulling its 
Q 2 | Circular 
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Circular Edge outwards, and would therefore have the effect, 
contrary to what is ſuppoſed, of rendering the Eye lefs fit 


SECT. II. 


Tux Iris, by leſſening the Pupil, and cutting off the moſt 
diverging rays of light, when we are viewing near objects, 
unqueſtionably makes the Picture on the Retina more diſtinct, 


SECT. IV. 


Son, as JuRIN, have thought, that the Iris might, by its 
Contraction, have the eſſect of drawing the Root of the Cor- 
nea inwards ; and, by this means, render the Cornea more 
Convex: And the Diſpoſition of the Sphincter Muſcle of 
the Iris, eſprciall y in the Ox, may ſeem to ſupport this 
opinion. 
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But I muſt obſerve, That the Iris is not Rooted in the 
Cornea, as thoſe who maintain this opinion ſuppoſe, but in 
the Sclerotic Coat, which in Man is thicker and reſiſts more 
than the Cornea, and in many other Animals is remarkably 
hard and inflexible. Beſides this, I have ſhewn, that, in 
Man, the Sphincter Muſcle of the Iris is placed on the In- 
ner Edge of the Iris, with the interpoſition of the Radiated 
Vaſcular Subſtance between it and the Sclerotic ; fo that ir 
cannot directly affe& the Sclerotic and Cornea. | 


To theſe we may add, that, in a clear light, when the 
Iris is ſtrongly contracted, we fee remote objects diſtinctly: 
Whereas, if the ftrong contraction of the Iris which then 
takes place, rendered the Cornea more Convex, and thereby 
fitted the Eye for near objects, thoſe ſhould appear con- 
fuſed. 


SECT. V. 


Tat External Muſcles, and particularly the Recti, have, 
by many, been thought to be well adapted for elongating 
the Axis of the Eye; and a late Writer alleges, that the 

Rectĩ 
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Recti terminate partly in the External Layer of the Cornea, 
and therefore are better ſuited, than was imagined, for ſuch 
a purpoſe. But here I would obſerve, in the firſt place, 
That, on re-examining this point of Anatomy with attention, 
I have found all the Tendinous Fibres of the Recti firmly 
attached to the Sclerotic, at the diſtance of a quarter of an 
inch from the Edge of the Cornea, and no appearance that 
any part of them, or that any Membrane produced by them, 
is continued over the Cornea *. 


In 


* By experiment on the Human Eye, I found, that the Weight of Fifty-four 
Ounces tore one of the Recti Muſcles; but that it required the Weight of a Hun- 
dred Ounces to tear its Tendon from the Sclerotic Coat, and when the Tendon 
quitted the Sclerotic, there was no appearance feen of its Fibres paſſing forwards 
over the Cornea. And, the generally very accurate, Zinn, who had no parti- 
cular Theory to ſupport or to refute, exprefſes himſelf on this ſubje& in the fol- 
lowing words: © Tendines illorum Muſculorum finguli, etfi ad inſertionem la- 
« tiores evadunt, diſtin ramen ſemper manent, et, ubi immiſſis in Scleroticam 
« Fibris, illi tam intimè jam affiguntur, ut fine manifeſta laceratione ulterĩùs dividi 
* non poſſint, ſatis magno inter ſe diſtant intervallo, nec alibi ſeſe contingunt, ut, 
nunquam in unum jungi, aut propriam tunicam continuam conſlituere poſſe, affir- 
«4 mari poſlit.” Zixx de Oculo, Cap. i. p. 14. 
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In the next place, if they had terminated partly in the 
External Layer of the Cornea, in ſuch a manner as to af- 
fect it chiefly, they ſhould, by pulling the whole External 
Layer of the Cornea backwards, have flattened the Cornea, 
inſtead of rendering it more convex. 


SECT. VL 


AzBouT fifteen years ago, it occurred to me, that, although 
we ſhould grant, to Dr PoRTERFIELD and others, that the 
Axis of the Eye could not be elongated by the Refi Muſ- 
cles; yet, that the Oblique Muſcles, which are thrown, in 
oppoſite directions, around the Eyeball, might have this ef- 
fe. I have ſince obſerved, that Dr KEIL, Hamzercervus, 
and other Phyfiologiſts, had long ago entertained the fame 
idea . 


To- 


* Dr Krit, Ang. Chap. iv. Se&. iv. * The Aqueous Humour, being the 
* thinneſt and moſt liquid, cafily changes its figure, when either the Ligamentum 
& « Ciliare. 
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To be better underſtood, I had a Preparation and Draw- 
ing made of the Oblique Muſcles; from which Table III. 
was engraved. 


SECT. VIL 


I sRALL conclude, by pointing out one other Means, that 
had not occurred to Authors, which we employ when we 
view minute objects placed near to the Eyes. 


If we attend to what paſſes in that caſe, we may be ſen- 
Able that we bring the Upper and Under Eyelids nearer to 
each other; and then, by a conſiderable exertion, contract 
the parts about the Eyes. 


« Ciliare contracts, or both the Oblique Muſcles ſqueeze the middle of the Bulb of 
the Eye, to render it oblong, when objects are too near us.” —— Bziccs et 
HamnzERGER. de Oculo, p. 180. propoſe the fame opinion. 
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On conſidering this, it appeared to me probable, that the 
Orbicular Muſcle of the Eyelids might, by its preſſure on 
the Upper and Under Parts of the Cornea, make theſe ſome- 
what Flatter, and, of courſe, protrude the Middle Part of 
the Cornea between the Edges of the Eyelids, fo as to ren- 
der it more Convex; at the fame time increafing its di- 
ſtance from the Lens, and lengthening the Axis of the Eye- 
ball. 


On putting this matter to the teſt of the following Expe- 
riments, the event appeared to correſpond exactly with the. 
idea I had formed. 


EXPERIMENT 


Is a clofet, lighted by a ſingle window, I fat on a chair, 
with my back to- the window, and fixed a Book, with Small 
Print, on the oppoſite wall. I then brought my Eyes fo 
near to the Book, that the Letters became indiſtinct. I 
then made an Exertion to read, without contracting the Or- 
bicularis; or, I opened the Eyelids wide, by acting with 
the Attollens Palpebram Superiorem; or, I held the Upper 

R and 
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and Under Eyelids with my fingers at a diſtance from each 
other, and then repeated my effort to read the Book ; but 
found I could not do it. That is, my Eyes were ſo near to 
the Book, that, although I attempted to exert all the means 
before enumerated, the Eyes were not fo much altered in 
their conformation as to render the viſion diſtinct. In this 
Experiment, no part of the Cornea was covered by the Eye- 
lids, for the Eyelids were at the diſtance of Half an Inch 
from each other. 


EXPERIMENT II. 


Ix this Experiment, I kept my head in the fame poſture, 
and at the ſame diftance from the Book, as in the former 
Experiment ; but I acted with the Orbicularis Palpebrarum, 
fo as to bring the Edges of the Eyelids within a Quarter of 
an Inch of each other, and then made an exertion to read, 
and found I could fee the Letters and Words diſtinctly. 


E X- 
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EXPERIMENT II. 


In this Experiment, I kept my head in the ſame poſture, 
and at the ſame diſtance from the Book, as in the two for- 
mer Experiments ; but, inftead of employing the Muſcular 
Contraction of the Orbicularis Palpebrarum, I brought the 
Edges of the Upper and Under Eyelids within a Quarter of 
an Inch of each other, by means of my fingers, and then 
ſtretched the Edges of the Eyelids fo as to make Preſſure 
on the Upper and Under Edges of the Cornea ; and found 


As, in all theſe Experiments, the Diſtance of the Eye 
from the Object, and the Quantity of Light, were the ſume; 
as no Part of the Pupil was covered by the Eyelids, fo as 
to cut off the moſt diverging Rays; as the Object appear- 
ed confuſed when the Orbicularis was not contracted ; and 
diſtinct on its contracting; — there can be no doubt that 
R 2 the 
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the Action of the Orbicularis helps to accommodate the Eye 
for ſeeing near Objects more diſtinctly . 


SECT. 


* On the iſt day of May 1794, Dr David Hosacx read to the Royal Society 
of London, Obſervations on Viſion, in which (Phil. Tranf. 2794, Part II. v. 
P. 222.) he writes as follows : « With a Speculum, I made preſſure on the Eye, 
« while direQiing attention to an Object twenty yards diſtant, and faw ut diſtinctiy: 
« but, endeavouring to look beyond it, every thing appeared confuſed. 


J then increaſed the Preſſure confiderably, in conſequence of which I was 
enabled to lee objects dictinctly at a much nearer than the natural focal diſtance ; 
for example, I held a Book before my Eye at the diſtance of two inches. In 
* the natural ſtate of the Eye. I could neither diſtinguiſn Lines nor Letters: but, 
„ on making Preſſure with the Speculum, I was enabled to dithnguith both Lines 
* and Letters of the Book with eaſe.” 


IT find myſelf, therefore, under the difagreea5) 1-c+\lity of adding, That I men- 
tioned the above Experiments, in my Public Coutke of Lectures, on the 27th day 
of April 1799 — That I have repeated the mention of them in every Courſe of 
my Lectures fince that time :—That Dr WIN AT Brapisn, in his Inaugural 
Diſſertation © De Viſu,” publiſhed on September 12 2792, and which I did not 
read till it was publiſhed, mentions, in p. 39. theſe opinions, which I had propuſed 
in my Lectures, in the following words: Longe vero ante alias eniteſcit ſenten- 
* tla, que interni auxilio enjuſvis ſpreto, Muſculos quofdam Oculi externos, obliquos 
* nempe, inſuper et Orbicularem, os ſimul preſtare effectus aſſeruit. Toli modo 


« Oculi 
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SECT. vn. 


1. That the Iris, by leſſening the Pupil, and intercepting 
the moſt diverging Rays of Light, renders the Picture of 


2. That the Recti Muſcles, by their action, lengthen the 
Axis, becauſe they preſs chiefly on the Sides of the Eyeball ; 
and, further, the Cornea is not only more dilatable than the 
Sclerotic in general is, but it will be found that the Scle- 
rotic, in Man and other Animals, is thinner and more di- 
latable, in its Anterior Part, and in its Poſterior Part where 
the Picture is formed, than it is on its Sides. 


3. That 


«* Oculi Axin augeri, Corneamque convexam magis quam antea reddi.” That Dr 
Davio Hos ack attended my Courſe of Lectures the winter after Dr Baanrss 
publiſhed his Inaugural Diſſertation, to wit, 17y2=-3, which was ſiniſhed upwards 
of a year before Dr Hosack read his Paper to the Royal Society. 
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3- That the two Oblique Muſcles forming an Oblique 
Girth around the Eyeball, between the Lens and Bottom of 
the Eye, muſt, by their Preſſure, increaſe the Diſtance of 
the Lens from the Retina, or increaſe the Length of the 
Poſterior Part of the Axis of the Eyeball. 


4- The Orbicularis Palpebrarum renders the Fore and Mid- 
dle Part of the Cornea, oppoſite to the Pupil, more Convex ; 
and increaſes the Length of the Anterior Part of the Axis 
of the Eyeball. And it is evident that all theſe Means may 
concur in forming perfect Viſion. 


CHAP. 


CHAP. IX. 


Of the Lachrymal Ducts. 


SECT. I. 


0 Y eminent Authors, HALTEN and Zixx, having ſtart- 
ed their doubts of the Exiſtence of Ducts from the 
Glandula Innominata of Galzx , I was led to examine the 


ſudject 


* Harte, in Pr. Lin. Phyf. Cap. viii. F 498. © Lachrymam partim ar- 
* teriz conjundive tunice exhalant, partim creditur deponere Glandula,” &c. 
In Homine nondum fatis certo, neque mihi unquam viſt ſunt Ductus.“ 


T. G. Zixx, 


140 or THE LACHRYMAL DUCTS. 


ſubject with accuracy; and, after finding one large Duct 
from it in Birds, I diſcovered a number of fmall Ducts from 
it in the Human Body, running nearly parallel with each 
other, and terminating on the Inner-fide of the Upper Eye- 
lid, not far from the External Canthus of the Eye. 


After introducing Briftles into ſome of them, I injected 
Quickſilver into a few others; and I ftill preferve the Pre- 
parations I made then, and have demonſtrated them, fince 
that time, annually in my Public Courſes of Lectures. In 
1758, I publiſhed a Deſcription of them , illuſtrated by the 
Figures reprinted in Table IV. of this Paper. 


SECT. 


T. G. Zinn, de Oculo, Cap. xii. { x. © Lachrymas maxima certe ex parte 
* exhalare videtur arterizz conjunctive, &c In Homine autem huc uſque 
« accuratifhmorum Anatomicorum aciem Ductus illi effugeruat : neque mihi, hac 
« in re, illis feliciorem eſſe contigit.” 


* Obſervations Anatomical and Phyfiological, 1758, vo. 
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SECT. IL 


SINCE that time, finding that the error had been commit- 
ted, by the greater number of Anatomiſts and Surgeons, of 
ſuppoſing, that the Two Ducts which lead from the Puna 
are united before they enter the Lachrymal Sac; and think- 
ing, that, in certain caſes, it might be material in the cure, 
that the Surgeon knew that one of theſe Ducts might be 
pervious, though the other was obſtructed; I had an ac- 
curate Drawing of them, and of the Lachrymal Sac, and 
Naſal Duct, made, which the Reader will find in Table V. 
And, in Fig. 2. and 3. of the fame Table, the ap- 
pearance of the Termination of the Naſal Duct is deli- 
neated. 


Fig. I. 


SECT. IL 


To trace fully the courſe of the Tears, Two other Canals, 

I apprehend, remain to be deſcribed; I mcan the Ductus 
Incifivi In Quadrupeds, as in the Ox and Sheep, theſe are 
S „ 
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Two Large Canals, open at both ends, and paſſing obliquely 
downwards from the Noſe into the Mouth, repreſented in 
Tables VI. and VII. 


In by far the greater number of Human Subjects, of dif- 
ferent ages, I have not been able to find any veſtige of fuch 
Ducts, in the Bottom of the Noſe, or Roof of the Mouth: 
But, in a few ſubjects, I have found them, open at both ends, 
but always very much ſmaller than in the Quadruped. In 
ſome of theſe, I paſſed a Briſtle or Small Probe, very readi- 
ly, from the Noſe into the Mouth. In two or three ſub- 
jects, I firſt poured Quickſilver from the Noſe, through the 
Ductus Incifivus, into the Mouth; and then, with a ſmall 
Syringe, injected through it Melted Wax, coloured with Ver- 
milion: And theſe Preparations, which I have preſerved 
and demonſtrated for a great number of years, are accurate- 
ly delineated in Table V. Fig. 4, 5, 6, 7- 


SECT. IV. 


Is Man, and in the Quadruped, the Lachrymal Ducts arc 
always directed towards the Furcpurt of the Noſe, and ter- 
manate 
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minate over the Ductus Incifivi; and the Ductus Incifivi 
begin from Cups or Funnels, which form the Lowermoſt 
Parts of the Bottom of the Noſtrils: So that, beyond all 
doubt, the Tears are applied to and paſs through them into 
the mouth ; and it ſeems by no means improbable, that the 
Ductus Incifivi, like the Puna Lachrymalia and Ducts 
through which the Tears are conveyed into the Noſe, may 
be excited into action by that kind of Irritation which the 
Tears give. Why they are always found, and large, in the 
Quadruped ; yet generally wanting, and always ſmall, in 
Man; cannot, without farther obſervation, be ſatisfactorily 
explained. 


S 2 EX. 


TXB. I. 
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FIG. 


146 EXPLANATION OF TABLE I. 


FI Þ 


Repreſents the Left Eye of an Ox, viewed obliquely from 
above. 


a The Trunk of the Optic Nerve. 

þ c The Outer Part of the Sclerotic Coat. 
d © The Cut Edge of the Sclerotic Coat. 
7 A Sedtion of the Root of the Cornea. 


5 _ The Cryſtalline Lens, ſeen at the Pupil, incloſed in 


In 


EXPLANATION OF TABLE 1. 147 


The Ciliary Circle, joining the Choroid Coat to the 
Root of the Iris, and Both theſe Coats to the 
Sclerotic Coat. 


A Portion of the Iris inverted, after cutting it. 

The Ciliary Proceſſes of the Choroid Coat, the Ex- 
tremities of which float in the Poſterior Chamber 
of the Aqueous Humour, or between the Back-part 
of the Iris and the Cryſtalline Lens. 

The Retina iſſuing from the Optic Nerve. 


The Middle Part of the Retina. 


The Choroid Coat, lined with its Black Paint, be- 
tween the Ciliary Circle and the Continuation of 
the Retina forwards. 
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m FIG £©* 
The fame Eye is repreſented more fully diſlected. 
a . Repreſents the Trunk of the Optic Nerve. 
þc The Sclerotic Coat cut and turned aſide. 
d e A Section of the Cornea near its Root. 
7 The Under Half of the Iris. 
2 The Cryſtalline Lens incloſed in its Capſule, 


5 i The Outer-fide of the Choroid Coat. 


m The Ciliary Proceſſes, with their Extremities floating 
in the Aqueous Humour between the Iris and the 
Lens. 
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A Portion of the Iris inverted. 


The Extremities of a Number of the Ciliary Pro- 
ceſſes inverted, to ſhew how far they are looſe. 


The Middle Part of the Retina. 


The Doublings or Ciliary Proceſſes of the Retina, 
from which the Black Paint, lining the Ciliary 
Proceſſes of the Choroid Coat, is waſhed off. 


The Ciliary Proceſſes of the Retina divided into 
Part of the Capſule of the Cryſtalline Lens. 


D In 
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After removing the Cornea, the Iris, the Choroid Coat with 
its Paint, and inflating the Canal diſcovered by Dr Prrr, 
a Fore View is given of the Cryftalline Lens, with the Ter- 
mination of the Retina, by Doublings or Ciliary Proceſſes, 
in the Forepart of the Capſule of the Lens, a very little 
within its Outer Edge. 


a Repreſents the Forepart of the Cryftalline incloſed in 
its Capſule. 


„% The Vitreous Humour covered by the Retina. 


1 A Hole cut in the Forepart of the Canal of Prrrr, 
by which it was inflated. 


7 The Circular Canal of Prrrr inflated, to ſhew that it is 
not Cy iindrical, but Cellular, fomewhat reſembling 
the Colon. 
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The Doublings or Ciliary Proceſſes of the Retina, 
adhering to the Anterior Layer of the Capſule of 
the Vitreous Humour, and, with that, forming the 
Forepart of the Canal of Prrr. 


The Minute Terminations of the Ciliary Proceſſes of 
the Retina, in the Anterior Part of the Capſule of 
the Lens, very near to the Outer Edge of the 
Lens. 


— nh, © 


FIG . 


In this Figure, a Side View is 'given of the Cryſtalline 
Lens and Vitreous Humour adhering together, and their 
Capſules entire. 


a b 


The Vitreous Humour incloſed in its Capſule. 
The Forepart of the Cryſtalline Lens. 


T 2 | 4 e£ The 


74 


The Roots of the Ciliary Proceſſes of the Retina, 


An Oblong Hole cut in the Outer Part of the Canal 


EXPLANATION OF TABLE I. 


with ſome of the Black Paint of the Choroid Coat 
adhering to their Outer Side, and the Anterior 
Layer of the Capfule of the Vitreous Humour 
lining them. 


The Inſertion of the Retina, with the Anterior Lay- 


er of the Vitreous Humour, in the Forepart of the 
Capſule of the Lens. 


of PErrr, through which the Outer Edge of the 
Lens is ſeen, covered with its proper Capſule, 
forming the Inner- ſide of the Canal of Pzrrt. 


The Anterior, and f the Poſterior, Layer of the 


Capſule of the Vitreous Humour, fixed to the Cap- 
ſule of the Lens at a confiderable diſtance from 
each other. Hence it appears, that the Forepart 
of the Canal of PeTiT is formed by the Anterior 
Layer of the Vitreous Humour, covered by the 
Retina ; the Poſterior Part of it, by the Vitreous 
Humour, covered by the Poſterior Layer of its 

Capſule ; 
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Capſule ; and that the Inner- ſide of it, is formed 
by the Edge of the Cryſtalline, covered by its 
proper Capſule only, where its greateſt Diameter 
is found, or where the Two Lenſes which com- 
poſe it are conjoined. 


The Backpart of the Cryſtalline Lens ſeen through 
the Vitreous Humour. 


F131 24% 


In theſe Figures, the Connexion of the Coats of the Hu- 
man Eye is repreſented. In Fig. 5. the Parts are repre- 
ſented of their Natural Size: In Fig. 6. they are magni- 
fied to Two Diameters. | 


a The Optic Nerve. 
#8 The Sclerotic Coat, cut and turned aſide. 


d The Cut Edge of the Cornea. 


. 


3 
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The Iris. 
The Forepart of the Lens. 

The Outer Sides of the Choroid Coat. 

The Ciliary Circle. 

The Iris cut and turned backwards. 

The Ciliary Proceſſes of the Choroid Coat in their 
natural fituation, with their Extremities floating 


looſe in the Aqueous Humour, and covering the 
Outer Edge of the Lens. 


The Extremities of the Ciliary Proceſſes turned back, 
to ſhew how much of them is looſe, or unconnect- 
ed with the Parts on the Inner- ſide of them. 


The Middle Part of the Retina. 
The Anterior Part of the Retina, connected to the 


Capſule of the Lens by the Fibrous Extremities of 
its Ciliary Proceſſes. 


FIG. 


This Figure repreſents the Retina lining the Poſterior 
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FIG. 7. 


Part of the Ciliary Proceſſes, and inferted into the Capſule 


of the Lens. 
a b The Inner-ſide of a Part of the Sclerotic Coat. 
c 4d The Ciliary Proceſſes of the Retina, on the Inner- 
ſide of the Paint which lines the Ciliary Proceſſes 
of the Choroid Coat. 
7 The Poſterior Part of the Cryſtalline Lens incloſed 


in its Capſule. 


The Fibrous Extremities of the Ciliary Proceſſes of 
the Retina, in their courſe, over the Edge of the 
Cryſtalline Lens, to their Terminations in the 
Forepart of its Capſule. 
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The Optic Nerve. 
The Sclerotic Coat, cut and turned outwards. 


The Sclerotic Coat, cut and turned forwards with 
the Cornea d. 


One-half of the Iris in its place. 


TAB. I. 


. 1 
2222 1 
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The Pupil and Cryftalline Lens in its place. 
The Ciliary Circle. 
The Choroid Coat. 


The Ciliary Proceſſes ſeen in their places, by cutting 
off a portion of the Iris. 


A Portion of the Iris cut and turned back. 


The Floating Points of the Ciliary Proceſſes turned 
backwards. 


The Middle Smooth Part of the Retina, ſeen by 
cutting a Hole in the Choroid Coat. 


The Roots of the Ciliary Proceſſes of the Retina, to 
which the Black Paint of the Ciliary Proceſſes of 
the Choroid Coat adheres. 


The Ciliary Proceſſes of the Retina, inſerted into the 
Capſule of the Cryſtalline Lens. 


U FIG. 
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8 
Repreſents, chiefly, the Circle of Pxrrr in the Human Eye. 
„% The wee Hunour inclefed in its Caplate. 
b The Cryſtalline Lens incloſed in its Capſule. 


Capſule of the Cryftalline Lens. 


d The Circular Canal of Prrrr inflated. 


- A Hole cut in the Circular Canal of Pztrr, at which 
the Air diſtending it was blown in. 


. e os Sri 
#66 dt 
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Fic. 1. repreſents the Forepart, and Fig. 2. the Backpart, 
of the Iris of an Ox, of its Natural Size. 


— 
. 
AA Repreſents the Cut Edge of the Sclerotic Coat. 


B B The Pupil. 


CC 


The Sphincter Muſcle of the Iris. 


D D The Inner Part of the Iris, in which the Fibres are 


radiated, without any appearance of a Sphincter 
Muſcle. 


Us In 


CC 


D D 
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Repreſents the Inner- ſide of the Anterior Part of the 
Choroid Coat. 


The Ciliary Proceſles. 


The Porn. 


The Outer and Back Part of the Iris, which conſiſts 
of Vaſcular and Radiated Fibres that conceal the 
Sphincter Muſcle. 


The Inner and Back Part of the Iris, compoſed, like 
its Forepart, of Radiated and Vaſcular Fibres. 


— 


ss WALL 
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Explanation of Table III. 


Tun Two Figures in this Table repreſent the Poſterior 
Part of the Human Iris, delineated by Mr Frrz. Fig. 1. 
ſhews it of the Natural Size, and Fig. 2. repreſents it Mag- 
nified. | 


A A The Inner-fide of the Anterior Part of the Choroid 
Coat. | 


B B The Ciliary Proceſſes. 


The Veſſels and Radiated Fibres. 
D D The Muſcular Sphincter of the Iris. 


E The Pupil. 
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Explanation of Table IV. 


Tus Table repreſents the Right Eye with its Muſcles, 


a Repreſents the Eyeball. 
5 Part of the Upper Eyclid. 


c The Optic Nerve. 


4 The Attollens Palpebram Superiorem drawn afide by 
2 Pin. 
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The Rectus Adductor Oculi. 


The Rectus Deprimens Oculum. 


The Fleſhy Belly of the Obliquus Superior Trochlea- 


118. 


The Trochlea, fixed to the Os Frontis, with the Ten- 
don paſſing through it. 


The Inſertion of the Tendon of the Trochlearis in 
the Eyeball. 


The Inferior Oblique Muſcle taking its riſe from the 
Superior Maxillary Bone. 


The Inſertion of the Tendon of the Inferior Oblique 
Muſcle in the Eyeball. 
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Explanation of Table V. 


F I G. 


1. 
Repreſents the Upper Eyelid of the Right Side of the Human 


Subject, with the Glandula Innominata Galzxi, or Lachry- 
mal Gland. 


a The Inner-fide of the Upper Eyelid. 


The Two Puncta Lachrymalia, into which the dif- 
ferent Ends of a Bit of Wire are introduced. 


F Part of the Under Eyelid. 


c The External Canthus. 


4 The Thicker Conglomerated Part of the Lachrymal 
Gland. 


89 


. ret drug.” 
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A Number of Smaller Lachrymal Glands, lying be- 
tween d and the Conjunctiva, which, for diſtinc- 
tion's fake, I ſhall call Glandulz Lachrymales Con- 
gregatæ. 


Four Briſtles introduced into the Ducts of the La- 
. chrymal Gland. . 


One of theſe Ducts, into which Quickfilver was in- 
jected, which is hid where it paſſes between the 
Glandulz Congregatz e, but appears again, where 

it comes out of the Glandula Innominata, com- 


poſed of Three Branches. 


A Part of the Tunica Conjunctiva, at which, before 
the Preparation was immerſed in Spirits, the Ori- 
fices of two or three very ſmall Lachrymal Ducts 
could be perceived. 


X F1 G. 
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9 52 ws © 


Repreſents the like Parts on the Left Side, viewed from the 
Upper and Outer Side. 


s- The Outer Side of the Tunica Conjunttiva of the 
Left Eye. 


bc dd ce The fame as in Fig. 1. 
f The Artery of the Lachrymal Gland injected. 
The End of a Briftle put into one of the Lachrymal 


Ducts 6, after I had injected the Duct with Quick- 
ſilver. 


« 


55 Two Branches joining to compoſe the Duct 5. 


FIG. 
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1 
Repreſents the Right Eye of the Common Hen. 
a An Outline of the Comb and Beak. 


6 The Eyeball. 
c The Eyelids. 
d The Membrana Nictitans. 


e A Probe paſſed into the Duct of the Lachrymal 
Gland. 


7 A Probe paſſed into the Undermoſt Punctum La- 
chrymale. 


A Probe paſſed from the Uppermoſt Punctum La- 
chrymale into the Noſe, and from the Noſe into 
the Mouth. 


X 2 In 


DF 4 


Repreſents the Bottom of the Eyeball in the fame 
Fowl. 


The Optic Nerve. 
The Lachrymal Gland. 
Part of the Membrana Nictitans. 


A Probe paſſed into the Lachrymal Duct. 


a 
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Explanation of 'Table VI. 


r 


A Repreſents the Upper and B the Under Eyelid. 


CD Briſtles introduced into the Two Funda Lachryma- 
lia, and the Ducts from them cut open. 


EF The Termination of theſe Ducts in the Lachrymal 
Sac, by two diſlinct Orifices. 


G HI The Lachrymal Sac and Naſal Duct laid open. 
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The Termination of the Naſal Lachrymal Duct in the Noſe 
is ſeen at E E, under the Os Spongioſum Inferius D. 


ABBC Repreſents Part of the Septum Narium. 
D The Mouth of the Left Euſtachian Tube. 


The Superior, and F the Inferior, Os Spongioſum of 
the Left Side. 


HIK The Ductus Inciſivus of the Right Side laid open, 
after paſſing a Briſtle through it. 


FIG. 
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AB KRepreſents the Septum Narium cut horizontally. 


CD The Upper Orifices of the Ductus Incifivi. 


The Dentes Incifivi. 


F I 6G. 6 


By cutting off the Foreparts of the Upper Jaw-Bones, the 
Ductus Incifivi are ſeen, with Probes paſſed through them 
from the Bottom of the Noſe into the Mouth. 

A The Bottom of the Septum Narium cut horizontally. 
B C The Bottom of the Cavity of the Noſe. 
de& fs Briftles paſſed through the Ductus Incifivi. 


FIG. 
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In this Figure, the Openings of the Ductus Incifivi into 
the Mouth are repreſented, from a Perſon, very far advanced 
in life, who had loſt all the Teeth of both Jaws. 


a 3 


The Lower Orifices of the Ductus Incifivi. 


- 
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Explanation of Table VII. 


 & © Wh * 


A Repreſents the Upper-Lip of the Ox. 


The Callous Gum. 


C The Roof of the Mouth. 


E E The Natural Openings of the Two Ductus Incifivi. 


Af The Under Part of the Right Ductus Incifivus cut 
open its whole length. 


174 
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Dn FIG #*> 
The Callous Gum. 


The Roof of the Mouth. 


The Natural Termination of the Left Ductus Incifi- 
vus. 


A Probe paſſed from the Noſe, through the Right 


- 
— 
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Explanation of Table VIII. 


In this Table, the Right Lachrymal Naſal Duct of a 
Sheep is traced to its Termination in the Noſe ; which, 
when the Face of the Animal is placed horizontally, will be 
found to be over the Bottom of the Noſe, a very little be- 
hind the Upper End of the Ductus Incifivus. 


a Repreſents the Os Naſi of the Right Side cut. 
b The Os Spongioſum Inferius. 
c The Eyclids. 


d e Probes paſſed through the Puncta Lachrymalia into 
the Lachrymal Sac. | | — 


f 8 The 
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The Lachrymal Nafal Duct laid open. 


A Probe paſſed from the Lachrymal Duct into the 
Cavity of the Noſe. 


A Probe paſſed through the Canalis Incifivus. 


The Fiſſure in the Upper Lip. 
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PREFACE. 


PREFACE. 


O far back as the year 1756, whilſt I was in Berlin, ob- 
ſerving, that no Anatomiſt had traced the Diftribution 
of the Portio Mollis of the Auditory Nerve within the Co- 
chlea, Veſtible, and Semicircular Canals; or, that the Struc- 
ture of thoſe principal parts of the Ear on which ultimately 
Impreſſion is made, and to which all the other pieces of its 
complex and elegant machinery are ſubſervient, was unknown; 
I began to inveſtigate the ſubject with accuracy, and ſoon 
found the means of tracing the progreſs of the Portio Mol- 
lis, the minute branches of which I proſecuted upon the 
Cochlea chiefly. 


A 3 | From 


182 & 7 af 3 BW * 


From that time downwards, I have demonſtrated theſe an- 
nually, in my Courſes of Lectures in this Univerfity ; and, 
in 1783, when I publiſhed my Obſervations on the Nervous 
Syſtem, I gave a Deſcription of theſe Preparations, illuftra- 
ted by Figures, (See Tables XXIX. XXX. & XXXI.); 
and, before publication, I ſhewed my Preparations to ſeveral 


EXC ellent judges. 


Two years thereafter, in 1785, in a Work I publiſhed on 
the Structure and Phyſiology of Fiſhes, compared with thoſe 
of Man and other Animals; I deſcribed the Parts of the 
Ear in the Whale, in Amphibious Animals, and in Fiſhes ; 
and illuſtrated my Deſcriptions with a Number of Figures. 
(See Tables VII. XXXIV. XXXV. XXXVI. XXXVII. 
XXXVIII. XXXIX.) 


Soon thereafter, to-wit in 1787, I received a Letter from 
the late Dr Caur zz, in which he denics the exiſtence of 
Semicircular Canals in Whales, and calls in queſtion that of 
the Meatus Auditorius Externus in the Skate and Squalus 
Squatina, which I had deſcribed. 
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I ſhould not have pointed out to the Public what I knew 
to be erroneous in Dr Caurzz's Letter, if he had not, at 
the fame time, written me, that he intended to have his Re- 
marks inſerted into a German Tranſlation of my Book on 
Fiſhes, which he told me was then about to be publiſhed by 
Dr SCHNEIDER, © in order to put me right, and to be uſe- 
« ful to others *.“ 


Still later, in 1787, Dr AxTox1us Scaxra, Profeſſor of 
Anatomy and Surgery in Pavia, Ticinum, in a large Work, 
entitled, © Diſquifitiones Anatomic de Auditu et Olfactu,“ 
illuſtrated with many Tables, has repreſented the Deſcription 
I had given of the Human Ear as inaccurate; and the whole 
of my Account of the Meatus Auditorius Externus, and of 
the Communication of it with the Interior Parts of the Ear, 
and of theſe with each other, in the Cartilaginous Fiſhes, as 


2 mere fiction. 


Aa 2 Although 


I obſerve this Tranſlation, by J. G. Scux gion, with Dr Canes Notes, 
quoted by Dr SoEMyERING as publiſhed, in 1787, at Leipſic; but I have not 
vet feen it. 
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Although, from the attention I had paid to theſe ſubjects, 
and that I had in my poſſeſſion the ſeveral Preparations from 
which my Deſcriptions were taken, and had demonſtrated 
theſe publicly in my Courſes of Lectures, and privately to 
many good judges of ſuch matters; yet, the reputation 
which Dr Cametx and Dr Scaxya have acquired, made it 
neceſſary for me, on my own account, and likewiſe to pre- 
vent others from being miſled, by their authority, on theſe 
highly curious and intezeſting parts of Anatomy, to reſume 
my reſearches on theſe ſubjects. 


The Public will reap the advantage of having theſe organs 
more fully deſcribed, and of ſeeing them more elegantly deli- 
neated, than in my former Figures, by my aſſiſtant Mr Frye, 
from recent Preparations, which, at my requeſt, he under- 
took to make; and which he has, by my direction, exe- 
cuted with great dexterity and accuracy. 


All the Preparations from which the Figures I formerly 
publiſhed, or which I now publiſh, have been taken, are ftill 
in my poſſeſſion. They have all been lately demonſtrated to 
the Members of the Royal Society of this place, and mi- 
nutely examined by ſuch Members as are beſt qualified to 
judge of ſuch ſubjects, after they were made acquainted with 

4 


e 
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the doubts raiſed by Caurzx and Scarya, and that their 
atteſtation as to facts would be requeſted. 


I ſhall now proceed to deſcribe the Structure of ſome of 
the principal Parts of the Ear, in Man and in other Ani- 
mals; I ſhall then add the atteſtation, as to the accuracy 
of my Deſcription and Tables, of thoſe Members of the 
Royal Society, who have examined my Preparations, and Fi- 
gures taken from them; and I ſhall conclude with a few 
Obſervations on Profeſſor Scakra's Work. 


TREATISE 


TREATISE THIRD: 


GOGH TW SSaK 


+» = MW 7 


Of the Size, Shape, and relative Situation, 
of the Cavities of the Ear. 


AT the Size, Shape, and relative Situation, of the Ca- 
vities of the Ear, might be more diſtinctly perceived 
than they can be by cutting the Bones in the common way, 
I propoſed to my Son, to fill them with Metal, and then to 


 deftroy the Bone; which he executed very dexterouſly and 
ſucceſsfully : And in Four Figures of Table I. an exact 


Repreſentation 
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Repreſentation is given of his Preparation, from Drawings 
of it by Mr Frys; to which, with its Explanation, I ſhall 
refer the Reader. The Cochlea, in particular, is fo com- 
pletely filled as to give an excellent view of its Size and 
Figure. 


In Table II. I have repreſented the appearance of Caverns 
in different kinds of Quadrupeds, reſembling in office thoſe 
of our Maſtoĩd Proceſs. Theſe are, in proportion, confider- 
ably larger, and their fides thinner and more elaſtic, than in 
Man ; and there can be no doubt, that the greater Acute- 
neſs of thoſe Animals in Hearing, is, in part, owing to the 
Structure of theſe Caverns. 


CHAP. 


CHAP. IL 


Of the Structure of the Human Cochlea. 


1 


'3 7.3, 8 « 


has been long known, that the Human Cochlea deſcribes 
two complete Gyri or Turns, and a Half Turn; that a 
central conical oſſeous Pillar, called Mediolus, is continued 
to the Middle of its Second Gyrus ; that the Gyri are di- 
vided, by a Partition called Lamina Spiralis, into Two Wind- 
ing Canals, called Scalz ; that one Scala begins from the 
Veſtible, and is therefore called Scala of the YVefible, and that 
B b the 
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the other begins at the Foramen Rotundum in the Backpart of 
the Cavity of the Tympanum, and is therefore called the Scala 
of the Tympanum ; that the Scale are Wider at the Veſtible 
and Foramen Rotundum than at the Apex of the Cochlea, 
or, that they are of a Conical figure; that at the Apex of 
the Cochlea they communicate with each other, by opening 
into a Common Tube, called Infundibulum or Funnel, one End 
of which begins at the Termination of the Modiolus, and the 


other End of it is fixed to the oſſeous Top or Cupola of the 
Cochlea. 


SECT. II. 


IT is evident, that the Offeous Structure of the Human 


Cochlea muſt be fully explained, before we can deſcribe its 
Membranes and Courſe of its Nerves; and as fome material 


circumſtances have eſcaped the obſervation of Authors, I 
ſhall give a ſhort Deſcription of this, illuftrated by Fi- 
gures. 


The Central Pillar of the Cochlea conſiſts of Two Parts. 
called Modiolus and Infundibulum. 
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The Modiolus is not a folid Oſſeous Cone, as has been ge- 
nerally ſuppoſed, but may be confidered as a Hollow Cone, 
containing that Branch of the Portio Mollis which is de- 
ſtined for the Cochlea; and is everywhere Cribriform, for 
the Paſſage of the Branches of that Nerve. The Infundibu- 
lum is an imperfe&t Oſſeous Funnel, connected to the Top of 
the Modiolus. So that the Modiolus and Infundibulum are 
Two Hollow Conical Bodies, connected together by their 
ſmall Ends. The Plate which is between them, and in the 
Centre of both, is Cribriform. Around the Modiolus, the 
Firſt Gyrus of the Cochlea and Half of the Second Gyrus 
are deſcribed; the other Half Gyrus 2 the Root of 
the Infundibulum; and the Upper Ends of the Gyri, which 
communicate with each other, are covered or incloſed by 
the Cupola of the Cochlea. 


The Partitions of Bone which ſeparate the Gyri from each 
other, are not compoled of One Solid Plate, as Authors have 
repreſented , but conſiſt of Two Plates, connected to the 
Modiolus at fome diſtance from each other. 


B b 2 The 


* Du VEANNT.— Cass bonn, T. 5. F. 7, 8, 9, 10.--Scarra, P. 10. F. 3. 7. 
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The Oſſeous Root of the Lamina Spiralis is likewiſe com- 
poſed of Two Plates, connected to the Modiolus or Root of 
the Infundibulum, at ſome diſtance from each other. 


I have already obſerved, that the Modiolus is compoſed of 
a Cribriform Hollow Cone, the Sides of which conſiſt of Two 
Thin Plates; and the Holes in it are much more Nume- 
rous than they have been deſcribed to be by Authors, and 
are not diſpoſed in the Regular Manner they have repre- 
ſented them *. 


They are to be ſeen in every part of the Surface of the 
Modiolus ; but are moſt numerous cloſe to the Roots of the 
Ofſeous Septa which ſeparate the Gyri from each other; 
and cloſe to the Outer Sides of the Root of the Lamina 
Spiralis. They are numerous in the Plate between the Mo- 
diolus and Infundibulum ; and when the Oſſeous Septa and 
Lamina Spiralis are cut near the Modiolus, they are ſeen in 
the Side of the Modiolus, between the Two Plates which 
compoſe the Septa and Lamina Spiralis. 


In 


* Cassznonm, T. 5. F. ze. 
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In Table III. the Offeous Structure of the Cochlea is accu- 


rately repreſented, magnified to Five Diameters ; and a full 
Explanation of it is annexed, to which I ſhall refer the 
Reader. 


SECT. m 


Ir had been, and ſtill is, generally ſuppoſed, that the Por- 
tio Mollis is diftributed upon the Perioſteum lining the Co- 
chlea and Semicircular Canals: But, the extraordinary 
Hardneſs and Thickneſs of theſe Bones, the Smallneſs of the 
Holes by which the Nerves enter, and the great Delicacy 
and Tenderneſs of the Membranes within the Cochlea, - had 
prevented Anatomiſts from tracing the Courſe of the Bran- 
ches of the Portio Mollis within the Os Petroſum, and from 
perceiving the nature of the Interior Membranes, and the 
manner in which the Nerves terininate upon theſe. 


Ta 
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To ſhew the Reader how little was known upon theſe 
ſubjects, I ſhall quote, at the bottom of the page, the ac- 
count given of them by the moſt eminent Anatomiſts of the 
preſent century 


* Varsatva, de Aure Humana, Cap. iii. f 14. © Vidique demum minima 
« quzdam foramina, ..... per qum nervez fibrille Cochleam fubeunt. Intra 
han vero exdem probabiliter in membranam expaniſze.” 


WissLow, Exp. An. P. 2. S. x. f 40g. 1732 © La Portion Molle du Nerf 
« Auditif aboutit par fon tronc à la grande foffette du Trou Auditif Interne, ou 
les filets de ce tronc paſſent par pluficurs petits troncs de la baſe du Limagon, 
en partie au Perioſte des Canaux demicirculaires, en partie au Perioſte Interne 
* des demi-canaux du Limagon.” He fays nothing of their appearance or diſtri- 


CassEzonn, de Aure Humana, 21734. Tr. v. { 227. © Neque in Cochlea 
Humana filanentum nerveum unquam obſervavi.” 


Harter, EI. Phyſ. Lib. xv. { 38. 1763. Nervum autem aliquem in con- 
« ſpicua filamenti ſpecie, per Cochlea ſpiras circumduci, (uti pingit VALsaLvA), 
% nunquam vidi. Sed requidem, manus Anatomicz, etiam ſumma induſtria, Ner- 
« vulos ex modiolo per foramina, jam a nobis expoſita, aut in ſcalam cochlez alter- 
« utram, aut in duplicis laminæque ſpiralis membranaceum complementum, effi- 
< cientis perioſtei intervallum duxerit.” 


Hae, 
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SECT. IV. 


As, previous to 1756, when I firſt attempted to trace the 
Portio Mollis within the Cochlea, I had repeatedly rendered 
Injected 


Harter, in Pr. Lin. Phyſ. f 493- © Alter ramus, qui Cochlea fulcum fubit, 
«© obſcuram finem habet.” | 


Corunx1vus, de Aquod. Auris Hum. 1761. {| 25. © Continuari tamen hos 
« nervorum ductus cum canaliculis inter lameilas ſpiralis lamine deſeriptis (xiv.); 
« perque hos ad intervallum zone cochlez nervorum ramulos tranfire, etfi pro 
„ ſumma tenuitate rerum nor videam in/pexiſſe, extra omne tamen dubium aſſeri 
« poſſe credo. Ultra de hoc nervo me nihil ſeire, fincerus fateor.” 


J. Fa. Mecxrr junior. 1777. { xxiii. p. 40. Aperto enim cochlea tubo 
% a foramine rotundo ad uſque tertium ipfius gyrum, ita ut, ſupra et infra ſep- 
tum utraque ſcala perioſteo induta luſtrari potuerit, etiam vitrorum, objedta 
chleæ ſtrias. | 


Mari, de Nervis. 1782. S. 2. p. 82. Vaſculum aliquod fanguiferum 
« pro nervo habitum eſt, vel etiam portiunculæ membranarum filamentorum fimi- 
* ltudinem retulerunt. 


SABATIER. 1781. T. 3. p. 252. Mes obſervations n'ont pu me donner 
des lumieres fur un choſe auſſi obſcure.” 
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Injected Bones foft and tranſparent, and, in doing ſo, had 
remarked, that, though the Bones were made very Tender, 
the Membranes connected with them retained a cogfiderable 
degree of Tenacity, it readily occurred to me, that by this 
means I might be enabled to trace the whole progreſs of 
| the Portio Mollis. | 


Accordingly my ſucceſs equalled my expectation ; and 
with a great deal of pains I detached the Os Petroſum, and 
the whole External Offeous Shell of the Cochlea from its 
Interior Membranes; and then took out the Membranes, 
with the Modiolus and Lamina Spiralis fuſpended by the 
Trunk of the Portio Mollis: So that, by proper diſſection, 
could trace and fee diſtinctly, not only the Divifion of the 
Portio Mollis imo its Larger Branches, but the whole Pro- 
greſs and Termination of theſe. 


I found, That the Portio Mollis is compoſed of Two 
Branches nearly equal in ſize; one of which ſupplies the 
Veſtible a Scmicircular Canals, and the other the Cochlea. 
See Nervous Syſtem, Tab. XXX. Fig. 1, 2, 3, 4, 5. 


That each Branch coriifts of a great Number of Small 
Cords. See Nervous Syſlem, Tab. XXXI. Fig. 1, 2, 3. A A. 


That 
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That the Small Cords of both Branches paſs through dif- 
ferent minute Holes igto the Veſtible and Cochlea, or, that 
the Bottom of the Canal in the Backpart of the Os Petro- 
fum, commonly called Meatus Auditorius Internus, is Cribri- 
form. See Nervous Syſtem, Table XXIX. Fig. 12. X Y Z 


cc 4 e. 


As the Offeous Partitions which divide the Cochlea into. 
its Gyri, as well as the Lamina Spiralis which divides the 
Gyri into Scalz, are connected to the Circumference of the 
Modiolus ; we might expect to find the Branches of the 
Portio Mollis conducted, from the Modiolus, to the Mem- 
branes lining the Cochlea, by means of theſe Partitions, or 
between or along the outer-fides of the Two Offcous Plates 
which compoſe them, as well as between the Two Lamellz 
which compoſe the Lamina Spiralis, or along the outer fides 
of theſe; as we would ſuppoſe, that the Two Sides of each 
Scala ſhould have Nerves diftributed on them in the ſame 


Accordingly, on proſecuting the Branches or Fibres of the 
Portio Mollis with the utmoſt attention, I find, that they. 
paſs Outwards from. the Cavity of the Modiolus, through 
innumerable minme Holes or Canals, which every where 

Cc perforate 
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perforate it. Some Fibrils paſs between the Two Plates 
which form the Septa that ſeparate the Gyri from each 
other. A ftill greater number of Fibrils paſſes through 
Holes between the Two Plates which compoſe the Root of 
the Lamina Spiralis. But by far the greateſt number of the 
Nervous Fibrils perforates the Sides of the Modiolus, berween 
which paſs through the Holes that are neareſt to the Lami- 
na Spiralis, run to the Membrane covering the Lamina Spi- 
ralis; whilft thoſe which are neareſt to the Septa, run, in 
a contrary direCtion, to the Membranes covering the Septa. 
We perceive, therefore, that the part of the Membrane 
lining each Scala which is the moſt diftant from the Mo- 
diolus, will be fupplied by the Terminations of theſe Two 
Sets of Fibrils meeting. The Nervous Fibrils on the Sur- 
face of the Lamina Spiralis, ſeem larger, and are more re- 
gularly diſpoſed, than thoſe that run on the Surface of the 
Septa, Two Plates are found in the Outer Oſſeous Part of 
the Lamina Spiralis, and the Space between them is filled 
with Nervous Fibres, from which numerous minute Fibrils 
iſſue between the Outer Edges of the Two Plates. There 
are likewiſe minute Holes in the Sides of each of the Plates 
which compoſe the Lamina Spiralis ; and there can be no 

doubt 
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doubt that the Nerves between the Plates are connected 
with thoſe which run on their External Surface. 


The laſt Branches or Fibres of the Portio Mollis paſs 
through the Cribriform Plate, in the Top of the Modiolus, 
which is common to it and the Infundibulum, to ſupply the 
laſt Half-Gyrus and Cupola of the Cochlea. See Nervous 


Syſtem, Table XXXI. Fig. 1, 2, 3. and Table IIII. of this 
Work. 


next obſerved, that the ſeveral Branches of the Portio 
Mollis, in their whole courſe along the Lamina Spiralis, 
Joinings and Separations of their component Fibrils. See 
Nervous Syſtem, Tab. XXXI. Fig. 1, 2, 3, 4. and Tab. IIII. 
Fig. 1, 2, 3- 


At the Root or Oſſeous Part of the Lamina Spiralis, the. 
Nerves are White and Opaque ; but at the Flexible and 
Membranous Parts they are Semipellucid. See Nervous 
Syſtem, Tab. XXXI. Fig. 1, 2, 3, 4. and Tab. III. 


This Change of Colour is like to that we obſerve the Op- 
tic Nerve undergoes. on entering the Eyeball to form the 
Cece 2 Retina : 
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Retina: and, in both, the Change of Colour is not very 
gradually made, but ſuddenly. 


On comparing the Semipellucid Outer-part of the Lamina 
Spiralis with the Retina of the Eye, I obſerved a remark- 
able difference ; to-wit, that in the Retina the Texture 
ſeems Pulpy and Uniform, without any ſuch appearance of 
Fibres and Network as we might expect to obſerve from the 
name Retina, which has been fo long and univerſally given 
to it; whereas, in the Ear, Fibres and the Continuation of 
an intricate Network can be ſeen diſtinctly in the Semipel- 
lacid Part of the Lamina Spiralis, and as far as to its Outer 
Edge. See Nervous Syſtem, Tab. XXXI. Fig. 4. E FG. 
and Tab. IIII. Fig. 1, 2, 3. 


I have, therefore, in my Lectures, long obſerved, that the 
term Ketina was improper when applicd to the Nerve ſpread 
out on the Bortom of the Eye, and had been given, not in 
conſequence of accurate obſervation of the Structure, but 
from a common favourite theory of Anatomiits, which ſup- 
poles that the Brain and Nerves conſiſt of Fibres. In the 
Ear, the term may be, with great propriety, applied to de- 
{cribe the Appearance of the Branches of the Portio Mollis 
zn their courſe on the Lamina Spiralis. 


At 
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At the Outer-part of the Lamina Spiralis, the Nervous Fi- 
bres and Network become much leſs evident; and, upon 


the Continuation of theſe Membranes, on the Inner-fides of 
the Gyri of the Cochlea, the Nerves ſeem to terminate in a 
Semipellucid Pulpy Subſtance, very like to the Retina of the 
Eye. 


SECT. V. 


I wouLD next obſerve, that the Membrane on which the 
Branches of the Portio Mollis terminate in the outer tranſ- 
parent part of the Lamina Spiralis and on the Inner-fides 
of the Gyri of the Cochlea, is not the Periofteum of the 
Lamina Spiralis or of the Gyri, as has been univerſally ſup- 
poſed, but is as different from it as the Pleura is from the 
Periofteum of the Ribs. It is thick, ſoft, demipellucid, 
and but flightly connected to the Inner-fides of the Gyri; 
and, tracing the Branches of the Portio Mollis, it is evident- 
ly formed by them carrying with them their Pia Mater, 
nearly as the Retina is formed by the Optic Nerve. Be- 
ſides, after detaching it from the Inner-fides of the Gyri, 
the Bone is fo far from appearing bare, that we fee Blood- 

veſſels 
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veſſels running upon its Surface, ſupported by Membrane, 
which is indeed fo thin and tender that we cannot eaſily 
raiſe it by diſſeftion, but we can ſhew it as diſtinctly as the 
Perioſteum which lines the Cavity of the Tympanum. 


CHAP. 


CHAP. III. 
Of the Ear in Whales. 


OUND, I formerly obſerved ®, is conveyed to the Bot- 
tom of the Ears in Whales, by the ſame general Struc- 
ture as in Man and Quadrupeds. 


They are all provided with a Meatus Auditorius Externus, 
the Orifice into which, in the Cete Delphinus, is extremely 
ſmall ; and it appears to me probable, that they poſſeſs the 
power of ſhutting it, and excluding the water, when they 
plunge to a confiderable depth. In the Cete Balzna, (1. of 
LinxNErvs), the largeſt of the Whale kind, there is within 

the 


— — — 


* In my Book on Fiſhes. 
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the Meatus Auditorius a Hard Body, upwards of an Inch in 
Length, ſhaped like an Egg, and attached by its ſmall end 
to one fide of the Meatus; which undoubtedly ſerves as a 
Valve, to prevent the Water, when the Whale dives deep, 
Drum F. 


Their Membrana Tympani is tied by a Chain of Bones to 
the Bottom of the Tympanum ; but in this Chain the Os 
Orbiculare is wanting, at leaft it is fo in the Phyſeter; and 
the Malleus is more fixed in its place than in Man. 


I found, that they have likewiſe an Euftachian Tube, or 
Internal Meatus Auditorius ; and that Cells, much larger in 
with the Cavity of their Tympanum. See Tab. V. Fig. 5. 
and Tab. XXXV. Fig. 5, 6. on Fiſhes. 


Their Cochlea and Semicircular Canals, I obſerved, were 
analogous to ours. 


When 


— _— — 
— 


+ See, in Table VI. ®, a Figure of this, of its Natural Size, taken from 2 
Preparation I received lately from Mr Cxarzztos. 
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When I firſt publiſhed on the fubjet, I thought it unne- 
ceſſary to trace their Semicircular Canals with accuracy. 
But finding, by Dr Camrer's Letter, that he, after having 
diſſeted various Species of the Whale, perſiſted in denying 
their exiſtence, I have reſumed the ſubject with greater at- 
tention : And, after finding that I had been under no miſ- 
take in deſcribing Semicircular Canals, I aſked Mr Fyyz to 
beſtow ſome pains in tracing their whole Extent, firſt in the 
Delphinus Phoczna, and afterwards in the Delphinus Delphis, 
and in the Cete Phyſeter Macrocephalus or Spermaceti Whale, 
which laſt Dr Caurzx had diſſected; and to draw accurate 
Figures of them; to which, and their Explanation, I refer 
the Reader. See Tab. V. and Tab. VI. 


On viewing theſe Figures, the Reader will obſerve, that 
the Cochlea in the Cete Phyſeter is much larger than in 
Man, but that the Semicircular Canals are ſmaller: And, 
ſo far as I have examined the Ear, I have found, that the 
Semicircular Canals in Man, bear a larger proportion to the 
Cochlea, than they do in the Quadruped or Whale. 


D d CHAP 


CHAP. IV. 


Of the Ear in Cartilaginous Fiſhes. 


EFORE I publiſhed my Work on Fiſhes, I had exa- 
mined this ſubject with great attention; and have the 
ſatisfaction to find, on repeating my experiments; that my 
obſervations were correct in every reſpect: So that the 
deſcriptions I am about to give, contain a repetition of what 
I formerly publiſhed, but illuftrated with more elegant Fi- 
gures drawn by Mr FrEE. 


Dd2 
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I ſhall confine my deſcriptions chiefly, and almoſt entire- 
ly, to the Skate Fiſh “. 


In the upper and back part of the Head of a Skate, and 
in a large Fiſh weighing 150 pounds, at the diſtance nearly 
of One Inch from the Articulation of the Head with the 
Firſt Vertebra of the Neck or Atlas, Two Orifices, capable 
of admitting ſmall-fized ſtocking-wires, at the diftance of 
about an Inch and Quarter from each other, furrounded 
with a firm membranous Ring, may be obſerved. See 
Tab. VII. Fig. 1, 2, 3- Letters 4444. Theſe are the Be- 
ginnings of the Meatus Auditorii Externi. | 


If the Finger be applied a little farther forwards and in- 
wards than one of theſe Orifices, and Preſſure made with it, 
a White Viſcid Matter will generally be ſqueezed out at the 
Orifi f 


If 


See Tab. VU. in the Firſt Figure of which the parts are repreſented as they 
appear on diſſection. In Figures Second and Third, they are repreſented as they 
appeared, in a Fiſh weighing 1 50 pounds, after being ſtretched with melted wax 
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If a Small Probe be introduced at the Orifice, and a Cut 
made upon the Point of the Probe, we diſcover a Winding 
Canal, nearly two lines, or the fixth part of an inch, in Dia- 
meter, which deſcribes more than three-fourths of a Circle. 
See the ſame Figures, Letters 5555. This Winding Canal 
may be compared to the Concha of our External Ear. 


From the Concha, a Straight Paſſage, capable of admitting 
a ſmall ſtocking- wire, leads outwards and downwards, (See 
in the fame Figures the Letters c c c), to terminate in a 
Large Sac dd dd; which we may compare to the Veſtible 
in the Human Body ; and which, in the Skate, contains a 
very viſcid pellucid Humour, like the glaire of an egg, and 
likewiſe a foft cretaceous Subſtance. 


On the anterior part of the Large Sac, there is a much 
Smaller Sac eeee, containing ſimilar Matter, and communi- 
cating freely with the Large Sac at the Letters f fff; and 
at the poſterior part, there is a third very Small Bag, like - 
wiſe containing cretaceous Matter, projecting from and com- 
municating with the Large Bag. 


We next find Three Semic ircular, or rather Circular, Mem- 
branous Canals. In each of them, there is a Bulb or dila- 
ted 
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ted part. All of them are incloſed within Cartilaginous 
Canals, lined with Perichondrium, which are conſiderably 
larger than the Membranous Canals. The Membranous 
Canals are filled with viſcid pellucid Humour, like ro that 
which is within the Veſtible; and a Fluid reſembling this, 
is lodged between the Perichondrium and the Membranous 
Canals; and theſe are tied to each other by Cellular 
Threads, on which Arteries, correſponding Veins, Lympha- 
tics, and very minute Nerves, are diſperſed. See Table 
XXXVII. Fig. 4. of my Work on Fiſhes. 


One of theſe Canals is Anterior, See Tab. VII. Fig. 1, 2, 3. 
Letters h i 11; and the part + is almoſt over the part o, 
or this Canal may be called Anterior Perpendicular : At ! 
its Bulb is found. The Second or Middle Canal 2, is 
placed almoſt horizontally ; and its Bulb is ſeen at . 


The Anterior and Horizontal” Canals join together, and 
the wide Canal ; þ % is common to them. This Canal, 
common to the Anterior and Horizontal Canals, commu- 


nicates with the Small Sac e, by means of the Membranous 
Tube g. 


OF THE EAR IN CARTILACINOUS FISHES. 211 


The Third Circular Canal is Poſterior, and one half of it 
is over the other; fo that it may be called Poſterior Per- 
pendicular Canal. See 4 ,. Its Bulb is at J. This Ca- 
nal communicates with the Large Sac or Veſtible, by means 
of the Duct p; but has no direct communication with either 
of the other two Circular Canals. 


Upon the whole, then, —The Meatus Auditorius Externus 
leads to the Cavity of the Veſtible. From this there is a 
Paſſage into a Smaller Sac, and, at the fame place, a Dua 
leads into the Membranous Canal which is common to the 
Anterior and Horizontal Canals. From the Poſterior Part 
of the Veſtible, a Canal makes a Communication between the 
Veſtible and the Poſterior Canal. But the Anterior and the 
Horizontal Canal have no direct Communication with the 
Pofterior Canal. 


It appears, then, that from the Meatus Auditorms there is 

a Paſſage into the Large Sac or Veſtible; and that from 
the Forepart of the Veſtible, there is a Paſſage into the 
Small Sac, and, at the fume place, into the Canal which is 
common to the Anterior and Horizontal Canals ; and that, 
from the Backpart of the Large Sac or Veſtible, there is a 
Paſlage 
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Paſſage into the Poſterior Canal ; and, hence, that all parts 
of the Veſtible and Circular Canals may be directly affected, 
in the living animal, or, after death, may be injected, through 
the Meatus Auditorius Externus. 


CHAP. 


CHAP. V. 


Summary of the Chief Circumſtances above 


deſcribed. 


s ſeveral of the principal Facts I have deſcribed, have, 
moſt unaccountably, been called in queſtion, by Dr 
Cametz and Profeſſor Scarya, I find myſelf under the dif- 
agreeable neceſſity of enumerating, in a ſummary way, the 
Chief Points, reſpecting the Organ of Hearing in Man and 
other Animals, in which, I apprehend, I have added to the 
former ſtock of knowledge ; and of then ſubjoining the At- 


teſtation of the Royal Society of Edinburgh concerning 
them. 
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A. In the Human Body, I have ſhewed, That the Nerves 
of the Veſtible and Semicircular Canals, as well as thoſe of 
the Cochlea, paſs through numerous Small Holes or Cribri- 
form Plates of the Os Petroſum . 


B. That all the Branches of the Portio Mollis which fup- 
ply the Cochlea, paſs through innumerable Small Holes of 
lus f. 


C. That minute Nerves paſs through the Axis of the 
Modiolus, to perforate that part of the Cribriform Plate 
which is common to it and to the Infundibulum, to fupply 
the Infundibulum and that part of the Cochlea which it in- 
cludes 4. 


— 


* See Nervous Syſtem, Tab. XXIX. 
+ See Nervous Syſtem, Tab. XXIX. 


See Nervous Syſtem, Tab. XXXI. 
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D. That Branches of the Portio Mollis paſs along and be- 
tween the Lamellz of the Offeous Septa which divide the 
Cochlea into its Gyri *; or, that all of them are not con - 
ducted by the Lamina Spiralis, as Scarya has deſcribed and 
delineated f. 


E. That the Nerves, in their whole courſe, particulazly 
along the Lamina Spiralis, join and again are ſeparated, fo 
as to form a moſt elegant Plexus; in which new Combina- 
tions of the Nerves are formed }. 


F. That the Nerves terminate on the Inner-fides of the 
Oſſeous Gyri, in a demipellucid foft pulpy Membrane, re- 
ſembling the Retina of the Eye ||. 


Ee2 G. That 


* See Nervous Syſtem, Tab. XXXI. and, of this Treatiſe, Tab. IIII. 
+ Scarrea, P. 55. and Tab. VIII. 
1 See Nervous Syſtem, Tab, XXXI. 


See Nervous Syſtem, Tab. XXXI. and, of this Treatiſe, Tab. III. 
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G. That this ſoft pulpy Membrane is not the Perioſteum 
of the Cochlea ; but as different from it, as the Pleura is 
from the Periofteum of the Ribs. 


H. In Whales, I have found an Euftachian Tube, which 
had not been deſcribed by Authors: I have ſhewn, that 
Semicircular Canals are not wanting, as was afhrmed by Dr 
Cameer ; and, in the Porpoiſe, I obſerved, that the Mem- 
branous Subſtance, within the Gyri of the Cochlea, on which 
the Portio Mollis is diſtributed, might be ſeparated from the 
Periofteum of the Cochlea ftill more eaſily than in Man *. 


I. In the Tortoiſe, as an example of the Amphibia, I 
have deſcribed the Euſtachian Tubes, and the Connexion of 
the ſeveral parts of the Ear, more accurately than had been 
done by former Authors T: And it may be worth while to 
add, that the Toad, as well as the Frog, is provided with 
an Euſtachian Tube, as this is denied by Georrror . 


K. In 


po CCI 


— — — 
* See Book on Fiſhes, Tab. XXXV. and, of this Treatiſe, Tab. V. 
+ See Book on Fiſhes, Tab. XXXVI. 


t Grorraor fur FOrgane de FVOuie, 1778, p. 65,71. 
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K. In fome of the Piſces of Linn us, I have not only 
Canals, and of Sacs which may be compared to our Veſtible ; 


but I have traced, with accuracy, the Courſe and Termina- 
tion of their Nerves *. 


L. In the Skate and Angel Fiſh, I have diſcovered the 
Orifices of the Meatus Auditorii ; ſhewn the Winding of 
their Conchæ Aurium; the Terminations of their Meatus 
Auditorii in the Veſtibles; the Communications of their Se- 
micircular Canals with each other and with the Veſtibles ; 
and Diftribution of their Auditory Nerves, and of the Cir- 
culating and Lymphatic Veſſels of their Ears f. 


M. Particularly, I proved, that the Semicircular Ca- 
nals in Fiſhes were much ſmaller than the Oſſcous or 
Cartilaginous Tubes which incloſed them; and that, fo 
far from their being compoſed of the Perioſteum or Peri- 
chondrium of theſe Canals, there was a conſiderable Space 

between 


„See Book on Fiſhes, Tab. XXXIX. 


+ See Book on Fiſhes, Tab. VII. XXXVIL XXVII. and, of this Treatiſe, 
Tab. VI. VII. 
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between them, and the Periofteum or Perichondrium, filled 
with Fluid, contained in a Cellular Subſtance, on which mi- 
nute Nerves, with numerous Circulating and Abforbing Veſ- 
ſels, were diſperſed, and conducted to the Perichondrium and 
Perioſteum . I obſerved farther, That in certain Fiſhes, 
of the genus Gadus, Spheroidal Bodies, which I had diſco- 
vered, making in them part of the Nervous Syſtem, were 
diſperſed in the Cellular Subſtance, between the Semicircular 
Canals and the Periofteum of the Tubes which contain 
them f. | 


CHAP. 


* See Book on Fiſhes, Tab. XXXVII. XXVII. XXXIX. 


+ See Book on Fiſhes, Tab. XXXIX. 


Atteſtation as to the Facts above deſcribed. 


AVI NG fully deſcribed, and illuftrated by Tables, the 
Chief Parts of the Ear in the different Claſſes of Ani- 
mals; and having enumerated the particular Circumſtances 
I have diſcovered which were unknown to former Writers; 
I ſhall now add the Atteſtation of the Royal Society of 
Edinburgh reſpecting ſuch facts as have been called in que- 
ftion by Dr Caurzx and Profeſſor Sc ARA. 


ATTESTATION AS TO THE FACTS 


Ar their Meeting, in May 1794, I preſented to the Society 
the following Letter : 


© GENTLEMEN, 


« AS one purpoſe of your Society is to aſcertain ſuch 
Facts as are deſcribed by your Members or Correſpondents, 
I take this liberty to requeſt of you to appoint a Commit- 
tee, conſiſting of thoſe Members whom you may ſuppoſe to 
© be the moſt competent Judges of Anatomical Matters, to 
examine certain Subjects of which I propoſe to give, ſoon, 
* ſome account to the Society, illuſtrated with Figures. 


« I am, 
* GENTLEMEN, 


« Your moſt obedient Servant, 
EDINBURGH, 


Ma 
FI % ALEX. Mox Ro. 


* To the ParsiDenT and Ornza Mzuaszzs of the Rovyar. 
* SOCIETY.” * 
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They accordingly appointed a large Committee of their 
number, with a general invitation to any others of their 
Members who might chooſe to be preſent. 


In conſequence of this, the following Gentlemen met, on 
the gth of July 1794, in the Anatomical Theatre, at Mid- 
day, that they might have the advantage of examining my 
Diſſections and Preparations with a clear light 


Mr Joun Ron1sox, Profeſſor of Natural Philoſophy. 
Mr DuGaLDd STEwarT, Profeſſor of Moral Philoſophy. 
Mr Prarram, Profeſſor of Mathematics. 
Dr BLack, ö 
Dr Frxaxcis Home, 
Dr RUTHERFORD, q Profeſſors of Medicine. 
Dr GrEcGory, | 

Dr Duxcax, 

Dr RoTuter am, Phyſician. 


Dr Waienr, Phyſician. 
Dr CuarLEs Stuart, Phyfician. 
Dr Tuomas SeExs, Phyſician. 


Mr James RuS$EL, Surgeon. 


Ff | Along 
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Along with each of the Figures which I now publiſh, I 
demonſtrated the Preparation from which it was delineated : 
And it is to be obſerved, that, in the Cartilaginous Fiſhes, 
I had injected, from the Orifice of their Meatus Auditorius 
Externus, not only Air and Quickfilver, but melted coloured 
Wax, into their Veſtible and Semicircular Canals; and that 
I have about twenty ſuch Preparations in my poſſeſſion. 


The Committee, after having attentively examined theſe, 
hereby declare, That the Tables and Preparations correſpond 
exactly; and that they faw diſtinctly, in the Preparations, 
all that is repreſented in the Tables. 


1795. May 14. 


On the 14th day of May 1795, I made the following 
Demonſtration to my Colleagues, Dr Homz, Dr Gzzcoxy, 
Dr RuTmERFoRD, and Dr Duncan. 


In Two Large Skates, one the Raia Levis, the other the 
Raia Aſpera or Thornback, I pointed out, with a Probe, the 
Orifices of the Meatus Auditorii Externi. | 


1 then 
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I then preſſed with my finger on the Fore and Inner Sides 
of theſe Orifices, and ſhewed them, that a white viſcid Mat- 
ter was diſcharged from them. 


A Section was next made on the Right Side of both Fiſhes, 
and the Veſtible and Semicircular Canals of the Ear were 
laid in view, without opening their Cavities. 


A Small Iron Tube, fixed to a Large Glaſs Tube, was 
then introduced into the Orifice of the External Meatus Au- 
ditorius, and Quickfilver was poured into the Glaſs Tube. 
The Quickfilver entered readily, and filled the Concha, and 
ſtretched the Skin over it; fo that its Shape, Size, and 
Winding, could be eafily diſtinguiſhed. From the Concha, 
the Quickfilver paſſed readily into, and diſtended, the Great 
Sac, which contains the Cretaceous Matter. —The Paſſage of 
the Quickfilver from the Meatus Externus Auditorius into 
the Sac or Veſtible, was ſeen diſtinctly; becauſe the Mea- 
tus terminates in that part of the Veſtible which contains 
the clear viſcid Matter, which is Iodged between the upper 
and outer or poſterior part of the Sac of the Veſtible and 
the Cretaceous Matter. 


Ffz 


They 
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They again examined the ſeveral Preparations in which 
the Concha, Meatus Auditorius, Veſtible and Semicircular 
Canals, are filled with Wax of different colours in order to 
ſhew the Communication of theſe Parts, and they compared 
the Tables with the Preparations. 


CHAP. 


Remarks on Profeſſor ScAkra's Book on 
the Ear. 


_— concluding, I find myſelf under the difagreeable 
| neceſſity of pointing out the Injuſtice of certain Criti- 
ciſms of Profeſſor Scaxr A, and of enumerating the many un- 
accountable Overfights and Errors he has committed; and 
I ſhall quote the exprefſions he has thought himſelf at liber- 
ty to employ. 


SECT. 
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SECT. I. 


Is his Preface, p. 3. I. 25. he has aſſerted: © Nam 
< quidquid nuperrimè Monrous docuit de Acuſtici Nervi 
« Diftributione per Laminam Cochlea Spiralem, nihil aliud 
« eſt præter mirificz fabrice ſpecimen; nec qua ratione 
« Auditorius Nervus ad Utrumque Scalarum Cochlez Gyrum 
* pertingat, nec quo abeat Nervus ille qui per Centrum et 
% Axin Modioli deſcendit, Vir alioquin cl., nobis patefe- 


& cit.” 


The Reader, however, will obſerve, that I have not only 
every year, fince 1756, ſhewed, in my Anatomical Courſes, 
the Preparation from which the Figure I publiſhed was de- 
lineated ; but that it was particularly examined, before I 
publiſhed, by the following Gentlemen: Dr Surrn, Reader 
of Anatomy in Oxford; Dr SoxumzRIxc, Dr MzexziI ju- 
nior, Mr Lutuzz, Dr Brack, Dr Hutton, Dr Rututz- 
FORD: (See my Book on the Nervous Syſtem, p. 435.) : And 
that IT ftill preſerve the Preparation; and, on examining it 
again, after reading the above aſſertion, I find nothing ma- 
rerially 
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terially wrong in the Figure. But, what is more directly 
in point, ſo inconſiſtent is Dr Scarea, that, in the 55th page 
of his Work, where he deſcribes the Pencils of Nerves paſſ- 
ing from the Modiolus along the Lamina Spiralis, he quotes 
my Book in the following words: Horum Penicillorum 
« ſpecimen vide apud Mom xo], Nerv. Syſt.” And if the 
Reader will take the trouble of comparing the Figures I 
publiſhed, (See Nervous Syſtem, Tab. XXXI. Fig. 1, 2, 
3, 4-), with Profeſſor Scaxra's Figures, (Nat. Diſq. Tab. VII. 
Fig. 1, 2.), he will find, that they correſpond fo much, in 
every general and material reſpect, that His Figure ſeems 
little more than the Tranſcript of mine. They differ chief- 
ly in the way in which the Nerves are preſented to view. 
In my Preparation, I took off, with great pains, the whole 
Outer Oſſeous Shell of the Cochlea, and then lifted out the 
Modiolus and Lamina Spiralis, ſuſpended by the Portio Mol- 
us; ſo that the whole Diſtribution of the Nerve on the 
Lamina Spiralis is ſeen: Whereas Profeſſor Scaxra has cur. 
open one fide only of the Cochlea. 


I will farther venture to aſſert, that although Profeſſor 
SCARPA's Figures are more ſhewy and elegant than my firſt 
| Figures 
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Figures were, yet mine give a more diſtinct and accurate 
Repreſentation of Nature. 


He next alleges, That I had not ſhewn how the Nerves 
go to the Gyri of the Cochlea, as if he had ſhewn this bet- 
ter than I had done. But let the Reader compare our Fi- 
gures ; he will find, that Profeſſor Scar does not paint 
the Nerves fo far as I had done in my Book on the Nervous 
Syſtem. I painted them as far as diſtinct Branches could 
be ſeen with a Microſcope which magnified the object to 
thirty diameters. My deſcriptions, when I publiſhed on the 
Nervous Syſtem, were indeed very conciſe ; becauſe I had 
the intention of proſecuting the ſubject ftill more fully than 
I had then done. 


in the next place, it is to be remarked, that One-half of 
the Nerves the Scalz of the Cochlea receive, has eſcaped 
the obſervation of Profeſſor Scarrya , to wit, All thoſe which 
run along the Offeous Septa to ſupply the Outer-part of each 
Scala, or that Part of each Scala which is moſt diſtant from 
the Lamina Spiralis. 

But 


— — — 


* See Scakra, Cap. III. De Nervo Auditorio, f vii. — ii. p. 34, 55 86. 
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But I muſt farther obſerve, that Profeſſor Scaxra, who 
deſcribes the Portio Mollis as terminating in the Periofteum 
of the Cochlea, has neither attended properly to the Analo- 
gy of the Optic Nerves, nor to the Structure of the Mem- 
branes within the Cochlea ; for, from the deſcription and 
reaſons I have given, it is evident, that the Perioſteum, and 
the Pulpy Membrane in which the Portio Mollis of the Co- 
chlea terminates, are Diſtinct Membranes, the former having 
of the Eye. 


SECT. IL 


Is my Book on Fiſhes, p. 49. I obſerved, That in each of 
the Membranous Scmicircular Canals, both in the Oſſeous and 
in the Cartilaginous Fiſhes, there is a Dilatation or Pouch : 
and, That the Membranous Canals are ſo much ſmaller, than 
the Canals of Cartilage or Bone which contain them ; that, 
between them and the Cartilage or Bone, there is a viſcid 
watery Liquor, contained in a Cellular Subſtance, on the 
Threads of which, Circulating and Abſorbent Veſſels, and 
Nerves, are diſperſed. (5.) See Tab. XXXVII. 


7” = IT likewiſe, 
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I likewiſe, after deſcribing the Size and Courſe of the 
Nerves, obſerved, in treating of the Cartilaginous Fiſhes, 
That © the Nerves, after reaching the Sacs and Canals, and 
* running a little way upon their Membranes, loſe their 
« White Colour, become Pellucid, and difappear.” In 
Tab. XXXVII. theſe Nerves are delineated from very large 
Fiſhes. And, ſpeaking of the Offeous Fiſhes, p. 51. I ob- 
ſerved, That © very large Nerves are fixed to the Bulbous 
Parts of the Semicircular Canals, and, ſpreading out on 
* theſe Canals, they become ſuddenly Pellucid.” See 
Tab. XXXIX. 


Still, however, other purſuits diverted me from the inten- 
tion I had long had, of tracing the whole Diſtribution ;of 
the Portio Mollis in the Human Ear. 


In 1789, that is, four years after my Book on Fiſhes ap- 
peared, Profeſſor Scaxrea publiſhed his Deſcription of the 
Membranes and Nerves of the Human Semicircular Canals : 
And, although it is evident, as he does not appear to have 
known any thing of the matter when he publiſhed his Ob- 
« ſervationes de Feneſtra Rotunda et Tympano Secundario” 
in 1772, and as he had then read my Works on the Ner- 
vous Syſtem and on Fiſhes, that he was led by the firſt of 

theſe 


BOOK ON THE EAR. 231 


theſe to examine the Nerves of the Cochlea, and, on the 
ſuppoſition of analogy, to examine the Veſtible and Semicir- 
cular Canals in Man; yet, inſtead of acknowledging this, 
he tries to infinuate, that I had not traced the Nerves of 
the Semicircular Canals in Fiſhes to their proper places, in 
order to give the appearance of originality to his own de- 
ſcriptions. Yet, after joining me with Mr Joun HunTEr 
as the author of an aſſertion which Mr HuxrER alone made, 
—where he ſays, (in a note, p. 15.) J. HuxTErus et Mon- 
© N oH afſſeruerunt Canales Piſcium Semicirculares, Nervos 
« intus non ſuſcipere ;”* adding, © Qua fuper re vereor quam 
«© maxime Viros cl. examinaſſe tantummodo Cylindros, non 
« quidem Ampullas fimul Canalium Semicircularium in Piſci- 
& bus,” —he, in the fame note, refutes the truth of his alle- 
gation, by ſubjoining the following quotation from my Book : 
Et Monrovs, loc. cit. © After reaching the Ses and Ca- 
„nals, and running a little way upon their Membranes, 
they loſe their white colour, become pellucid, and diſap- 
« pear.” And with this deſcription of mine, that of Pro- 
feſſor Scarea exactly coincides: (Sce his Work, p. 34. 
vi. I. 7.) : ©* Neque enim in Homine, profpero magis ſuc- 
ceſſu quam in Piſcibus, Reptilibus, et Avibus, quantacun- 
„que adhibita diligentia, datum nobis ſuit eam Pulpam, ul- 


8 g 2 tra 


232 REMARES ON PROFESSOR SCARPA'*'s 


tra Ampullaram fines, per continuos fſemicirculares Ductus 
* membranaceos, propagatam videre.”” 


In Tab. VIII. Fig. x, 2, 3- the Reader will find a more 
exact Repreſentation of the Diviſion of the Acouſtic Nerve 
upon the Ampulla than Profeſſor Scar could have given, 
as it can be ſeen in very Large Fiſhes only; which the 
rude and inaccurate Figure he has publiſhed, ſhews he had 
not examined. 


SECT. HL. 


Pnorzsson Scaxra, diſſatisſied with the account I had gi- 
ven of the Structure of the Ear in the Cartilaginous Fiſhes, 
undertakes one more accurate, and has expreſſed himſelf in 
the following terms. His criticiſms are ſtrangely disjoined, 
and unneceſſarily repeated; but I ſhall endeavour to arrange 
them fo as to render them as intelligible as poſſible. 
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Pref. p. 2. Has ob cauſas Organi Auditus Cartilagi- 
* neorum Piſcium pleniorem, quàm adhuc factum eſt, de- 
4 {criptionem tradere ſuſcepimus.” 


Pref. p. 1. « Moxnous Externum hoc Auditus Oftium 
(Kajæ) deſcripſerit, fuſiùs atque delineaverit. 
% Mon ko] vehementer ſuper hac re hallucinatum fuiſſe. 
44... + + « Etenim nullum prorſus adeſt Ofium Auditus extus 
« Adapertum in Cartilagineis Piſcibus, ejusque loco, ſub AC 
e pero horum Animantium Tegumento, Fene/ſira Ovalis repe- 
„ riunda eſt, Membranaceo Operculo, a nemine adhuc memo- 
4 rato, obducta. 


P. 8. Fiii. © In Cartilagineis Piſcibus nullum prorſus adeſt 
« Oftium Auditus extus Adapertum, ejusque prænunciati Offis 
loco, ſub communibus tegumentis, Feneffram Ovalem, Opercuib 
% Membranaceo clauſam, oftendimus,”” &c. 


P. 9. v. © Igitur in Summitate Capitis Rajæ ponè Oc- 
* ciput, qua nempè cum Prima Colli Vertebra Colli nectitur, 
Sinuoſitas occurrit, in 
% qua Membranulæ Duæ, ovalis figuræ Tympani ad modum 
« tenſe, conſpiciendæ ſunt. | 


P. g. 
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P. g. Fv. in a note at the foot of the page. © Moxrovs, 
« in Opere cui titulus © Phyſiology of Fiſhes,” Sed. III. 
« Tab. VII. Fig. 1, 2. docet in Raja, prope Juncturam Capi- 
« tis cum Spina, adeſſe Foramina duo exigua, quz ad Aures 
% ducunt. Qua in re vehementer fibi hallucinatus eſt; Oſtia 
* nimirim Ductuum Mucoſorum, ut manifeſtum eſt, pro Au- 
« ris Meatibus accipiens. Etenim omninò nullum eſt in 
Cartilagineis Piſcibus Oſtium Auditus extus Adapertum, 
«* Membranaque Feneſtrz Ovalis fub Communi Tegumento 
4 recondita jacet et cooperta.”” 


P. g. F vi. Note (d.). Minime tamen ducit intra Ca- 
4 vitates Sacculorum Veſtibuli, quemadmodum Moxzoo vi- 
% ſum eſt; cujus doctrina, fi vera eſſet, fimulque adeſſent 
„ Oſtia Auditus Externa, neceſſariò conſequeretur liberum eſ- 
« ſe in Cartilagineis Piſcibus Aeri et Aquæ Acceſſum ad ſe- 
% dem Organi Auditus immediati, ipſamque Pulpam Nervi 
* Auditorii z quod et abſurdum eſt, et a rei veritate quam 
„ maxime alienum !”” 


Pref. p. 2. Praeterea, Moxrous neſcio quam Organi 
« Auditus Cartilagineorum Piſcium hiftoriam conſcripfit, ut, 
* nift vehementer fallimur, ex ipfius ſententia deducere uni- 

* cuique 
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** cuique liceat in Piſcibus Cartilagineis Meatum Auditus Ex- 
* ternum ducere intra Sacculos Capillorum, atque ab his ad 
© Canales Semicirculares, Nervumque Auditorium; proin, 
« Aquis admixtisque heterogeneis particulis nullatenis in 
* Cartilagineis Piſcibus impeditam viam eſſe ab Externs (ut 
nit) Auris Meatu, ad immediatam Auditus ſedem; que res 


profectò a veritate et perſpecta Naturz providentia quam 
* longiifiime diftat !”? 


P. 12. { xv. © Interim præſtabit monere, Canales Semi- 
„ circulares Membranoſos, quamvis pluribus in ſedibus La- 
4 pillorum Sacculis alligati ſunt, nullibi tamen cum iiſfdem 
* Sacculis communicare; quod iteratis periculis, mods 
« Atrem, ſervata naturali ſede, per Canales Semicirculares 
Membranoſos infufflando, mods Hydrargyrum injiciendo, 
* cognovimus.”” — Note (e.). ©* Minime ignoramus Mox- 
* RKouM in Raja deſcripſiſſe ac delineaſſe.“ 


From the above quotations, then, it appears, that Profeſſor 
Sc Axa, even after having read and ſtudied the Deſcription 
and Figures I had given of the Structure of the Ear in the 
Skate, illuſtrated by a number of Tables, had not been able 
to diſcover the External Mouth, or Osr1vm, of the Meatus 

Auditorius ; 
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Auditorius ; the Concha Auris; the Continuation of the 
Meatus Auditorius ; the Termination of it in the Veſtible, 
or Large Sac, containing viſcid and cretaceous matter; the 
Communication of the Large Sac, or Veſltible, with the 
Smaller Sac, nor the Communication of the Semicircular Ca- 
nals with theſe Sacs or Veſtibles. Yet, in my experiments, 
not only Air and Quickfilver readily paſſed in all directions; 
but, in a great number of Preparations in my poſſeſſion, all 
the Paſſages and Communications I deſcribed in my former 
Work, are filled with melted and coloured Wax, and were 
diſtinctly ſeen by every Member of the Committee of the 
Royal Society of this place, and by many Students who have 
examined them. 


One thing only, which might be apt to ſtagger ſuch as 
have not had the opportunity of ſeeing my Preparations, re- 
mains to be explained; I mean what relates to a Feneftra 
Ovalis, which is mentioned by Profeſſor Scarra, © Membra- 


* naceo Operculs obducta, a nemine adhuc memorata.” 


It the Reader will compare my Book on Fiſhes, Tab. 
XXXVII. Fig. 2. with Profeſſor Scaxra's, Tab. I. Fig. 1. 
ee, he may obſerve this Feneftra delineated by me, and a 


large 
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large pin ſtack through it, with the following explanation, 
page I15. I. 22. Behind the Concha, there is a Large Soft 
Part, which is ſhewn by a pin ſtuck through it.” I did 
not call it Feneſtra Ovalis; becauſe, as I had diſcovered a 
Meatus Auditorius Externus leading into the Cavity of the 
Veſtible, I was certain it had no analogy to our Feneftra 
Oralis : And Dr Scarya, though ignorant of the exiſtence 
of the Meatus Externus, might have perceived that it did 
not reſemble the Structure of the Tortoiſe, to which he com- 
pares it, (in p. 16. { xxvii. I. 23.); for, as he immediately 
afterwards obſerves, (I. 27.) © In Cartilagineis Piſcibus mox 
« retro Membranam Feneſtræ Ovalis omifit Natura Officulum, 
« quod in Reptilibus pleriſque altera extremitate Tympano 
„nexum eſt, altera, ftapedis ad modum, Feneſtram Ovalem 
« obſtruit.” | 


In Table VI. Fig. 2, 3, 4. T. I have given a ſtill more 
exact Repreſentation of this Soft Part. 


I then ſuppoſed, and ftill do ſuppoſe, that Nature has 
formed one part of the Cale which contains the Veſtible and 
Sercicircular Canals, Soft and Flexible, in order that, by its 
yielding, the Parts within might be ſuſceptible of Tremulous 

H h Rlĩot ion 
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Motion when Sound acts upon them through the Meatus Au- 
ditorius Externus. 


After eſtabliſhing the fact, that the Skate and Squalus 
Squatina are provided with a Meatus Auditorius Externus, it 
muſt ſeem very ſuperfluous to the Reader to take any notice 
of what Profeſſor Scaxya has ſtated about the danger of 
Water and Heterogeneous Matter getting into the Veſtible 
and Semicircular Canals, injuring the Auditory Nerve, &c. : 
Yet, I cannot help obſcrving, that Profeſſor Scaxya feems to 
have forgotten, not only that the Orifice of the Meatus is 
like that of the Whale ; but likewiſe, that, from the Obli- 
quity of the Meatus of Concha under the Skin, there is no 
more danger of Air, Water, Sand, &c. getting into the Ear, 
than there is, that the Drink, the Chyle, or the Urine, ſhall 
get into the Salivary or Biliary Ducts or Ureters ; and like- 
wiſe, that theſe Parts are quite full of Viſcid Matter in- 
cloſed in Membranes, incaſed in Thick Cartilages, which 
therefore will refiſt the entrance of external Fluids or 
Solids. 


Were 
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Were it worth while, I might obſerve farther to him, 
That I have, in the very ſame Animal, diſcovered and de- 
ſcribed two much larger Paſſages, with open Orifices, by 
which the Cavity of the Abdomen communicates with the 
Water of the Ocean; and, again, within the Animal, 
Tubes by which the Cavity of the Pericardium communi- 
cates with the Cavity of the Abdomen; yet the Interior 
Parts ſuffer no Injury *. 


* See my Book on Fiſhes, Tab. XVIII. 20, 22. 29, 30. 


Hha FX. 
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EXPLANATION 


Explanation of Table I. 


THE Figures in this Table give an accurate Repreſenta- 
tion of Metal, with which the Cavities of the Human Ear, 
on the Right Side of the Body, had been filled. 


| & © ' "I © 


Fig. 1. repreſents the Forepart of the Metal, and Fig. 2. the 
Backpart of it. 


a — 
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Repreſents the Metal which filled the Offeous Part 
of the Meatus Auditorius Externus. 


The Ring where the Membrana Tympani was con- 
nected. 


The Cavity of the Tympanum filled. 


The Root of the Cells of the Maftoid Proceſs where 
they communicate with the Cavity of the Tym- 
panum. 


The Metal which filled the Cells of the Maſtoid 
Proceſs. 


(Fig. 1.) The Canal filled which contained the Ten- 
for Membrana Tympani. 


The Outer Offeous End of the Euſtachian Tube 
filled. 


; 
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The Cochlea completely filled. 


The Root of the Scala Tympani of the Cochlea. 


The Root of its Scala Veſtibuli. 


(Fig. 1.) The Forepart of the Beginning of the An- 


(Fig. x.) The Forepart of the Beginning of the Ho- 


The Canal common to the Two Perpendicular Semi- 
circular Canals filled. 


(Fig. 2.) At the Places to which the dotted lines, 
drawn from p and 3, lead, the other Ends of the 
Poſterior, Perpendicular, and Horizontal, Semicir- 
cular Canals, are repreſented, filled with the Metal. 
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TIS 4 4 


Fig. 3- ſhews the Metal with which the Cochlea had beer 
filled, as it appears when we look into the Conical Cavity 
M, which the Modiolus had occupied, and which was not 
filled with the Metal. 


Fig. 4. gives the fame view of the Preparation magnified to 
Four Diameters. 


a b c The Scala of the Tympanum filled. 
4 e Part of the Scala of the Veſtibulum feen in this 


view. The reſt of it, is hid by the Scala of 
the Tympanum. 


Explanation 


TAB. II. 
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Explanation of Table II. 


Tux Figures of this Table repreſent, in the Ape and dif- 
ferent orders of Quadrupeds, remarkable Varieties of the 
Size and Shape of the Cavity of the Tympanum ; and of 
its Communication with a Cavern, or with Caverns, _ 
gous to thoſe of our Maſtoid Proceſs. 


n 


Repreſents the Under Part of the Bones of the Head in 

the Ape. 

A A Protuberance in the Under Part of the Left Os 
Petroſum. 

B A fimilar Protuberance of the Right Os Petrofum 
cut, to ſhew a number of Cells, without Marrow, 
which it contains, and which communicate with 
the Cavity of the Tympanum. 

C A Probe paſſed from the Meatus Auditorius into the 
Cavity of the Tympanum. 

D a Pts as ] AVe 6s into 
the Cavity of the Tympanum. 

Theſe Protuberances, therefore, reſemble in office our 
Maſtoĩd Proceſles, but are differently fituated. 
I i Fig. 2. 
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Fig. 2. repreſents ſimilar Protuberances in the Tiger, and 
Fig. 3- fuch Protuberances in the Sheep: But, on cutting 
them, Large Caverns, communicating with the Cavity of the 
Tympanum, are found, inftead of numerous minute Cells. 

In the Dog and the Horſe theſe Protuberances agree ſo 
much, in fituation and ſtructure, with thoſe of the Tiger and 
Sheep, that I thought it unneceſſary to have the Drawings 
of them Engraved. | 

It may be worth while to obſerve, that, in the Ape, theſe 
Protuberances are fituated as in the Quadruped ; but, that 
their cellular ſtructure correſponds with that of the Human 
Maſtoĩd Proceſſes. 


Explanation of Table III. 


Ix this Table, the Oſſeous Structure of the Human Co- 
chlea and Veſtible is repreſented. 


£7 5. Vs © 
This Figure ſhews, on the Left Side of the Body, the Paſ- 
fages for the Branches of the Portio Mollis into the Cochlea 
and Veſtible ; and the Cavity of the Veſtible laid open, on 
its Backpart, by cutting away a Portion of the Inner and 
Poſterior Part of the Os Petroſum. | 


* The 


fs 
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The Inner and Poſterior Part of the Os Petroſum. 

The Bottom of the Canal which contains the Left 
Branches of the Auditory Nerves. 

The Canal of the Portio Dura of the th Pair. 

A Cribriform Plate, through which the Branches of 

The Continuation of the fame Cribriform Plate, form- 
ing the Centre and Bottom of the Cavity of the 
Modiolus. 

Cribriform Plates, through which Branches of the 
Portio Mollis paſs into the Veſtible. 

The Cavity of the Veſtible laid open, by cutting 
away the Bone which covers its Poſterior Part. 

The Foramen Ovale. 

A Probe paſſed from the Veſtible, into the Scala 
Veſtibuli of the Cochlea. | 

The Anterior, and m the Poſterior, End of the Su- 
perior Semicircular Canal. 

The Upper, and o the Lower, End of the Poſterior 
Semicircular Canal. 

The Termination, in the Veſtible, of the Tube which 
is common to the Superior and Poſterior Semicir- 
cular Canals, or which is formed by the joining 
together of their Ends m u. 

The Fore, and v the Poſterior, End of the Exterior 
Horizontal Semicircular Canal. 

1i 2 FIG. 
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Gives a View, from above, of the Cochlea, and Part of the 
Veſtible and Semicircular Canals, of the Right Side, after 
cutting away Part of the Os Petroſum. 


a 
b 


C 


77 


The Os Petroſum. 

The Canal for the Internal Carotid Artery. 

The Anterior End of the External Horizontal Semi 
circular Canal. 


The Anterior End of the Superior Semicircular 
Canal. 


The Upper Part of the Veſtible. 

The Side of the Cochlea viewed ſomewhat obliquely. 

The Outer Part of the Modiolus, which is Cribri- 
form, or pierced with a number of Holes, for the 
Paſſage of the Branches of the Portio Mollis. 

A Wire paſſed between Two Plates or Lamellz, of 
which the Modiolus conſiſts, and which are at the 
greateſt diſtance from each other, and therefore 
beſt ſeen at its Root. | 

The Offeous Septum between the Firſt and Second 
Gyrus of the Cochlea, compoſed of Two Tables 
or Plates. 

The Oſſeous Septum which ſeparates the Second Gy- 
rus of the Cochlea from the Infundibulum. 

1 0 þ The 
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% þ The Firſt Purn of the Oſſeous Part or Root of the 


Lamina Spiralis. At o it is cut, to ſhew that it 

confifts of Two Tables, between which Branches 

of the Portio Mollis are lodged, which, after di- 

viding into very minute Filaments, paſs through 

innumerable Holes, which are delineated on the 

Outer Edge of the Oſſeous Part of the Lamina 

Spiralis. 

The Second Turn of the Oſſeous Part of the Lamina 
Spiralis. 

The Termination of the Lamina Spiralis in a Hamus 
or Hamulus, the Concave Side of which is con- 
nected with, or continued from, the Oſſeous Sep- 
tum m, which divides the Second Gyrus from the 
Infundibulum. 

The Infundibulum, at the Bottom of which a Cribr:+ 
form Oſſeous Plate is feen, between it and tha 
Apex of the Modiolus, through which Nerves pafs 
from the Modiolus into the Infundibulum. 

The Firſt and Second Scala of the Tympanum. 

The Firſt and Second Scala of the Veſtible. 


| & © ' "WR © 


In this Figure, the Side of the Cochlea is turned a little 
more outwards than in Fig. 2. by which the Outer Edge of 
the Lamina Spiralis, and Structure of the Oſſeous Septum be- 


tween the Scalz of the Cochlea, are better ſeen. 


a Repreſcuts 
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Repreſents the Baſis of the Cochlea. 

The Root of the Cribriform Modiolus. 

The Root of the Lamina Spiralis, which is likewiſe 
Cribriform. 

The Outer Edge of the Offeous Part of the Lamina 
Spiralis, where the Two Laminz which compoſe it 

are ſeen, with innumerable Holes for the Paſſage 
of the Branches of the Nerves which are placed 
between the Laminæ. 

A Section of the Offeous Septum, which divides the 
Firſt from the Second Gyrus of the Cochlea, and 
which conſiſts of Two Lamine. 

The Scala Tympani, and # the Scala Veſtibuli. 

— mm mn n mes 
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Repreſents the Cochlea, and a ſmall part of the Semicircular 
Canals, after cutting off from them the Fore and Outer Part 
of the Os Petroſum. 


b 
c 
4 


QF 


, 


The Scala of the Tympanum. 


The Fore and Outer Side of the Os Petroſum. 

The Paſſage for the Internal Carotid Artery. 

Part of the Veſtible. 

The Anterior End of the External Horizontal Semi- 
circular Canal. 

The Anterior End of the Superior Semicircular Canal. 

The Baſis of the Cochlea. 


TXB. 
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The Outer Edge of the Oſſeous Part of the Lamina 
Spiralis, in which there are innumerable Small 
Holes for the Paſſage of Nerves. 
A Ridge in the Middle of the Oſſeous Part of the 
| Lamina Spiralis, where the Two Plates which com- 
poſe it are at ſuch diſtance from each other as to 
produce a Riſing or Ridge. 

The Offeous Septum which divides the Firſt from the 
Second Gyrus of the Cochlea. 

The Scala of the Veſtible. 

The Second Gyrus of the Cochlea. 

The Lamina Spiralis, terminating in a Hamus or 
Hook. | 

The Infundibulum. 


Explanation of Table IV. 


Tur Three Figures of this Table repreſent the Diſtribution. 
of the Branches of the Portio Mollis within the Two Scalæ 
of the Cochlea, or the Nervous Webs or Retine theſe form. 


—e—e— ̃ = 
arr. 
Repreſents the Diſtribution of the Branches of the Portio 
Mollis, on one fide of the Lamina Spiralis. 
The Large Branches of the Portio Mollis, at the 


Root or Oſſeous Part of the Lamina Spiralis. 
b The 
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The Outer Part of the Lamina Spiralis, ſeparated 
from the Bone of the Cochlea. 

Theſe Nerves, in their whole courſe, form an intri- 
cate and beautiful Plexus, by repeatedly joining 
into Trunks, and theſe ſeparating into Branches. 

—C 
T3 ©» 

Repreſents the Modiolus. 

The Plexus of Nerves on the Offeous Part of the 

The Plexus of Nerves on the Outer and Softer Part 
of the Lamina Spiralis. 

The Outer Part of the Lamina Spiralis, dividing into 
its two conſtituent Layers or Membranes, one of 
which d, continued, lines the Scala of the Veſtible, 


and the other Layer e, continued, lines the Scala 
of the Tympanum. 


F 1 3- 
Repreſents the Modiolus. 


The Plexus of Nerves on the Lamina Spiralis. 

At c, the Layer of the Lamina Spiralis, the Conti- 
nuation of which formed the Retina of the Scala 
of the Tympanum, is cut off. 

> Shews 
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Shews the Continuation of the other Layer of the 
Lamina Spiralis lining the Scala of the Veſtible. 
2 Is an Inciſion, where the Retina of the Scala Veſti- 
buli begins to be continued from the Lamina Spi- 

ralis. 


Explanation of Table IV.“ 


Tuis Table repreſents, of its Natural Size, a Portion of 
the External Meatus Auditorius of the Cete Balena, 1. of 
Linxevs, laid open. 
A The Outer and Wider End of the Meatus. 

B The Inner and Narrower Part of it. 

C A Smooth Spheroidal Body, the Inner End, or Root, 
of which, D, is Smaller than its Outer End, and 
is attached to the Side of the Meatus. 


—— 1 —— 


Explanation of Table V. 


Tux Firſt, Second, Third and Fourth Figures of this Table, 
repreſent the Veſtible, Semicircular Canals, and Cochlea, of 
the Cete Delphinus Phoczna of Lixnxtvs, or of the com- 
mon Porpoiſe. 

The Diameter of all the Parts, which belonged to the 
Right Ear, is magnified a little; nearly, in proportion to 
the real Diameter, as Three to Two. | 

K k The 
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The Same Parts are pointed out by the Same Letters in 
all the Four Figures. | 


A 
B 
C 
DE 
F 


The Outer-fide of the Os Petroſum. 

The Veſtible laid open. 

The Foramen Rotundum. 

(Fig. 3.) The Apex and Baſis of the Cochlea opened. 

The Ends of a Wire twiſted together, after paſling 
it, from the Foramen Rotundum, out at an Open- 
ing made into the Scala Tympani of the Cochlea. 

The Ends of a Wire twiſted together, after paſling 

it, from the Foramen Ovale, out at an Opening 

made into the Scala Veſtibuli of the Cochlea. 

The Ends of a Wire twiſted together, after paſſing 

one end of it, from 2 Hole in the Superior or An- 

terior Semicircular Canal, into the Veſtible, and, 
from that, out at the Foramen Ovale. 

The Ends of a Wire twiſted together, after paſſing 
both ends of it, from the Cavity of the Poſterior 
Semicircular Canal, into the Veſtible, and then out 

at the Foramen Ovale. 

Theſe Two Wires are contiguous in the Canal com- 
mon to the Two Perpendicular Semicircular Canals. 

A Short Wire put into one end of the Third or Ho- 
rizontal Semicircular Canal. | 

The Hole, on the Backpart of the Os Petroſum, for 
the Paſſage of the Portio Mollis, and Portio Dura 
of the 7th Pair of Nerves. 


M That 
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M That Branch of the Portio Mollis, which furniſhed 
Nerves to the Cochlea, dried. 

The other Branch of the Portio Mollis dried, which 
furniſhed Nerves to the Veſtible and Semicircular 
Canals, 


— 

3 4 

This Figure repreſents the Os Petroſum and the Parts of 

the Ear, of their Natural Size, in the Cete Phyſeter Macro- 

cephalus of LixnNevus, or the Spermaceti Whale. 

A A Part of the Os Petroſum, within which there is a 
Large Cavity, that communicates with, or makes 
part of, the Cavity of the Tympanum B B. This 
is, in Structure and Office, analogous to the Hu- 
man Maſtoĩd Proceſs, or to the Hollow Part of 

the Os Temporum of the Ape and Quadrupeds re- 
preſented in Table II. 

CDE The Malleus, Incus, and Stapes, connected to each 
other by Ligaments. The Root of the Stapes fills 
the Foramen Ovale. 

F A Hole cut in the Bone, in order to ſhew the Ca- 
vity of the Veſtible. | 

G H Two of the Semicircular Canals, cut open to their 
Terminations in the Veſtible. | 

I The Scala of the Cochlea which begins at the Fora- 
men Rotundun, which is called Scala Tympani. 


K A Probe in the Scala Veſtibuli. 
_— L The 
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The Firſt Gyrus of the Cochlea cut open, in which 
the Oſſeous Root of the Lamina Spiralis is obſer- 
vable. 

The Second Gyrus of the Cochlea. 

The Hole which tranſmitted the Portio Mollis of the 
th Pair of Nerves. 

OO A Probe in the Winding Canal, which tranſmitted 

the Portio Dura of the th Pair. 


— 


Explanation of Table VI. 


Ix this Table, ſome of the Principal Parts of the Ear in 

the Cete Delphinus Delphis are repreſented. 
—ü—ñ— ——b— 
FIG . 
She ws the Oriſice of the Meatus Auditorius Externus. 
A The Left Eye. 
B The Corner of the Mouth. 
C D White Lines or Streaks on the fide of the Head and 
Body. | 
E A Briftle introduced into the Orifice of the Meatus 
Auditorms Externus. 


0 
Repreſents the Meatus Auditorius Externus laid open, the 
Euſtachian Tube and Cavities reſembling thoſe in the Ma- 
ſtoĩd 
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ftoid Proceſs, with which this Tube and the Cavity of the 

Tympanum communicate. 

A The Eye. 

B The Orifice of the Meatus Auditorius with a Briſtle 
introduced into it. 

C The Meatus Auditorius laid open. 

Probes introduced into the Euſtachian Tubes. 

The Outer End of the Tube opening into Large Cells. 

A Bone which is Hollow. 


0 
F Repreſents the Outer End of the Euſtachian Tube, 
with a Probe paſſed from it into Large Cells. 
Another Probe paſſed from the Outer End of the 
Euſtachian Tube into the Cavity of the Bone H. 
the Lower Part of which is cut off, in order to 
ſhew its Cavity. 
— 
1 
She ws the Portio Mollis terminating in the Cochlea and Se- 
AB The Inner Sides of the Baſe of the Cranium. 
C The Trunk of the Portio Mollis. 
D The Os Petrofum. 
E 
F 


The Portio Mollis going into the Modiolus.. 
The Sides of the Cochlea laid open. 


G 


H One 
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H One of the Semicircular Canals laid open. 
I The Portio Dura of the 7th Pair. 


Explanation of Table VII. 


Tux Figures in this Table repreſent the Situation and Con- 
nexion of the ſeveral Canals of the Ear in a Skate Fiſh, of 
their Natural Size. 


F 1% Þ> 
In this Figure, the Situation of the Two Eyes, and of Two 
Paſſages which lead from the Upper Part of the Head into 
the Throat, and of the ſeveral Parts of the Brain and Nerves 
riſing from it, are repreſented, along with the Parts of the 
AAAA Repreſents a Section of the Skin and other Parts of 
the Upper Side of the Head and Spine. 
BB The Eyes. 
CC Two Paſſages leading down into the Throat. 
D The Forepart of the Cavity of the Cranium, which 
contains ſome Cellular Subſtance, and is filled with 
a tranſparent viſcid falt Liquor. 
E The Brain. | 
F The Cerebellum. 
TX The Olfactory Nerves. 
2 2 The Optic Nerves. 
33 44 Nerves which reſemble the 3d and 4th Pairs. 
55 Nerves 
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55 Nerves which reſemble our 5th Pair, and likewiſe 
the Molles of our th Pair. 

G The Skin covering the Occiput. 

H H The Joints of the Head with the Spine, or Joining 
of the Condyles of the Occiput with the Firſt 
Vertebra or Atlas. 


I The Skin covering the Spinal Proceſſes of the Verte- 
bræ. 

KLM KLM Thick Cartilages, cut horizontally, which cover 
and contain Three Semicircular, or rather Circular, 
Canals of the Ear, and certain Sacs, analogous to 
our Veſtible, with which theſe communicate. 

a a The Mouths or Openings of the Meatus Auditorii 
Ex:erni. 

ab ab Winding Canals cut open, which reſemble the Con- 
chæ of the Human Ears. 

c A Briſtle paſſed from the Concha of the Left Exter- 
nal Ear, into a ſtraight Meatus Auditorius Exter- 
nus, and, from it, into the Cavity of a Large Sac 
d, reſembling our Veſtible, which is filled, partly 
with a regularly-ſhaped white ſoft cretaceous Sub- 
ſtance, and partly with a tranſparent viſcid Fluid. 

d In the Right Ear, repreſents the fame Sac. 

c A Small Sac, ſituated on the Forepart of the Large 


Sac d, containing likewiſe a Cretaceous Subſtance 
and Viſcid Fluid. 


® A 
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A ſtill Smaller Sac, or rather a Projection from the 
Backpart of the Large Sac d, which alſo contains 
Cretaceous Matter. 

The Place at which the Large Sac 4 communicates 

with the Small Sac e. 


A Tube leading from the Small Sac e, to ö, which 


is a Canal common to the Anterior Perpendicular 

Circular Canal i & , and to the Middle Horizontal 

Circular Canal i = . 

Is a dilated Part or Bulb in the Anterior Circular 

Canal, and * is a fimilar Bulb in the Horizontal 

Circular Canal. 

A Large Canal common to the Anterior and Hori- 

zontal Middle Canal. | 

A Canal leading from the Inner and Poſterior Part 
of the Great Sac d, to the Poſterior Perpendicular 
Circular Canal 9 . Art / there is a Bulb in this 
Canal, and at its Inferior End 9g it is Wider than 
it is in its Upper Part. 


FIG. 2, 3, 4 


Much Larger Fiſhes than the former were procured for the 
Preparations repreſented by theſe Three Figures; and in the 
Preparations repreſented by Fig. 2, 3- the Meatus Auditorius 
Externus, Veſtible, and the Circular Canals, were injected 


with 
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with melted Wax, tinged with three different colours, ſuch 
as thoſe with which theſe Figures are painted. 

In the Preparation repreſented by Fig. 2. the Veſtible was 
laid in view and delineated, before the injeftion was thrown 
in; and the Boundary of the Cretaceous Subſtance is ſeen 
at the letter d. 1 

After all the Canals were injected, in the Preparation re- 
preſented by Fig. 3. the Veſtible was cut, and the Wax taken 
out of it, that its Communications with the Meatus Audito- 
rius Externus, the Small Anterior Sac, and the Canal which 
leads to the Poſterior Circular Canal, might be more fully 
ſeen and delineated. | 

The ſeveral Parts repreſented in theſe Three Figures are 
pointed out by the ſame letters as in Fig. 1.; ſo that the 
Explanation already given of Fig. 1. beginning with the let- 
ters K LM, applies to Figures 2, 3, 4- 

The Meatus Auditorius Externus c paſſes under the Termi- 
nation of the Inner-part of the Middle Horizontal Circular 
Canal, in the Canal i 5 , common to it and to the Anterior 
Circular Canal. | 

Behind the Meatus Auditorius Externus, the Poſterior Cir- 
cular Canal is contiguous to the Horizontal Circular Canal, 
but does not communicate directly with it by any Opening. 

In Fig. 3. at the letter T, the Outer-ſide of a large round 
Hole or Aperture in the Cartilage which inclofſes the Veſti- 
ble and Circular Canals, is delineated ; and, in Fig. 4. at T, 

LI the 
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the Inner-fide of this Hole is repreſented ; and, in Fig. 2. 
at the ſame letter, the Place of the Skin is pointed out, un- 
der which this Hole is fituated. 


————— ..... — 


Explanation of Table VIII. 


In this Table, the Nerves of the Veſtible and Circular 
Canals in the Right Ear of a Skate are repreſented, after in- 
verting the Head, and cutting away the Cartilages which lie 
under them. | s 
ABCDE A Section of the Cartilages. 

FG The Right Side of the Medulla Oblongata. 

HI A Nerve which, in its Diſtribution, reſembles the 
Human 5th, and Portio Mollis of the 5th Pair. 

K A Branch of the Portio Mollis ſent to the Bulb of 

the Anterior Circular Canal. 

L A Branch of it ſent to the Bulb of the Middle Ho- 

A Branch of it ſent to the Anterior Sac which com- 

municates with the Veſtible. 

N A Number of Branches, forming an elegant Plexus 
on the under Part of the Veſtible. 

O0 Branches ſent to a Small Projection or Sac at the 
Under and Poſterior Part of the Veſtible. 


P A Branch 


: 
4 


T AB. II. 


AF. Ad . 


* . 
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P A Branch ſent to the Bulb of the Poſterior Circular 


Canal. 
Q A Nerve reſembling the Human Portio Dura of the 
th Pair. 
S T Nerves reſembling the Human sch and gth Pairs of 
Nerves. 
— 
Fi SS S 


Shew, more fully, the way in which the Branches of the 
Portio Mollis terminate in the Bulbs of the Circular Canals. 
ab The Cylindrical Parts of the Circular Canals. 
c (Fig. 2.) Shews the Bulb entire; and c, in Fig. 3., | a 
ſhews the Bulb cut open, in order to bring into 
view an imperfect Septum, e, on which the Nerve 
ſplits into a great number of minute Branches ; 
which, in a very large Fiſh, weighing upwards of 
160 pounds, I have obſerved to form a Plexus on 
the Septum; and, the Branches then becoming 
pellucid, it is impoſſible to perceive their farther 
Diſtribution on the Cylindrical Part of the Circu- 
lar Canals. 


THE END OF TREATISE THIRD, 


